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THE    VALUATION    OF    MINES. 


Bv   Puof.   R.   A.  Lehfeldt,  D.Sc 


The  problem  of  estimating  the  pres 
'  ith  of  a  mine  has  usually  been  dealt  with 
mathematically  only  to  the  extent  of  capi- 
talizing dividends  at  various  assumed  rates 
of  interest.*  Arithmetical  examples,  deal- 
ing more  fully  with  capitalization  and  work- 
ing coSts  are  given  by  some  writers,1  but 
without  an  algebraic  basis.  It  is  sometimes 
thought  that  the  data  of  mining  are  too 
uncertain  to  make  it  worth  while  to  apply 
mathematical  methods  to  them  :  but  arith- 
metical treatment  suffers  from  the  disad- 
vantage that  it  does  not  show  what  is  the 
effeel  "I  varying  the  factors  involved,  so 
thai  misleading  conclusions  may  easily  In- 
drawn from  the  more  or  less  accidental 
cases  which   are  chosen  for  working  out. 

In  the  present  paper  an  attempt   is  made 

to   deil    with    the    question    mathematically 

with   the   aid   of   assumptions   that   are   not 

too   far    from    the   facts   to   be   of   practical 

ice. 

Let  there  be  a  mine  containing  X  ton-  of 
ore  whose  average  value  is  p  pounds  per 
ton.  The  mine  is  worked  on  the  scale  of  x 
tons  per  year:  the  working  costs  on  this 
scale  are  q  pounds  per  ton,  and  the  capital 
required  C  pounds.  Let  i  be  the  rate  of 
interest. 

The  life  of  the  mine  i-  X   x     T. 

In  any  short  time  dt  the  ore  milled  is 
cdt,     and     the     working     profit     made     is 

i  p-q/X(U. ._ 

Hoover.  H.  C  .  Principles  of  Mining. 
Lawn,  J.  G  .  Mine  Accounts  and  Mining  Bookkeeping. 
Utoss  Browne.  -'Working  Costs  of  the  Mines  of  the  Witwaters- 

rand,"  (Appendix  3  Johannesburg,  19i  7). 
Memo  on  Far  East  Hand,  by  tin-  Government  Mining  En 
11.  X.  Kotze    vi'.  B,  14,  15  (I   i]"  Ton  n,  1  116) 


It    the   time    t    1:.  ,    bed    from    the   time 

"t  starting  the  mill,  and  tie-  value  of  the 
mine  at  that  moment  is  required,  each 
element  of  profit  must  be  discounted  at  the 

fate     of     I  SO     that     the     whole     present 

worth  of  the  working  profit  is 


p  -  q 


X  dt  = 


(p    q)* 


I" 


but  as  this  can  only  be  obtained  by  means 
of  the  capital  outlay  C  the  net  value  of  the 
mine  at  the  time  of  starting  the  mill  is 


(»-«) 


I  1 


rl 


C 


(1) 


Here  the  capital  that  has  been  spent  earlier 
must  be  accumulated  at  compound  interest 
/'  up  to  the  given  moment:  in  other  words, 
C  is  the  "  accrued  capital,"  in  Air.  Kotze's 
t  the  term. 
It  will  be  noticed  that  this  formula  is 
not,  like  those  in  the  books  quoted,  based 
hi  two  rates  of  interest.  That  is  an  inad- 
visable way  of  expressing  the  facts.  There 
is  only  one  rate  of  interest:  the  compensa- 
tion that  a  capitalist  requires  on  account 
of  the  risk  of  mining  is  another  matter.  It 
is   hardly   necessary   to  remark'   that    the   rate 

.if  interest  lias  long  ceased  to  In-  anywhere 
near  3"  .  At  present  it  is  about  5  —the 
yield  on  good  Government  stocks,  and  some 
such  rate  should  be  taken  in  dealing  with 
amortisation,  and  with  accumulation  of 
of  capital  expenses. 

To  make   use  of  the   formula    for   V    it    is 
issary   to  assume  i    I hi    quanti- 
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ties  q  and  C,  which  are  functions  of  r. 
The  simplest  form  that  is  reasonably  near 
the  fact  is  the  linear  form.  Accordinglj 
1   shall  put 

C  =  C0  +  ex 

where  C0  and  c  are  constants.  This  is 
equivalent  to  dividing  the  capital  expendi- 
ture into  two  parts,  our  fixed  in  amount 
(for  the  given  mine)  the  other  proportional 
to  the  scale  of  working.  The  former  part 
may,  it  is  true,  be  a  function  of  X,  the  size 
of  the  mine,  but  that  point  need  not  be 
considered  for  the  moment. 

Similarly  the  working  costs  ma\  be 
divided  into  fixed  annua!  charges  and  a 
part  proportional  to  the  tonnage  milled, 
giving 

Q. 

a  =  i-  +  r 


where  Q  and   r  are  constants. 

Substituting,      and      remembering 
.-■     X/T  we  have 


that 


v=  (p-r)^-g 


cn 


(2) 
that 


T 
Hence,   for  a  given  mine,    in   order 
the   present    worth    should    be    a    maximum 
the    scale   of   working    must    he    such    as    to 
make  the  life  T  satisfy  the  equation 
dV  = 
dT 


in  comparing  one  mine  with  another  the 
value  of  C0  may  vary  on  account  of  differ- 
ence in  depth;  and  r,  so  far  as  it  depends 
on  shaft  sinking  will  vary  too.  Further, 
it  is  difficult  to  brine  the  number  of  shafts 
into  relation  with  the  extent  of  the  mine, 
ami  only  through  that  connection  can  i. 
be  related  to  the  scale  of  working:  more- 
over, technical  practice  seems  to  vary  much 
on  this  point.  On  (lie  other  hand,  the 
outlay  (Mi  advance  development  is  approxi- 
mately proportional  to  the  scale  of  working, 
and  the  cost  of  equipment  depends  almost 
exclusively  on  the  scale  ol  working,  hut  is 
not  proportional  to  it. 

Experience  lor  mines  ol  average  depth 
may  be  summed  up  in  the  values 

C  •     £500,000 

c      £  1  \"i   per  ton   milled   per   \  ear. 

To   check    the    accuracy    Of    these    values    I 
give     the     comparison     between     calculation 
and  experience  in  a  few  instances. 
Capital    Expenditure. 


(p-r)X] 


f(p-r)X_Q  {  ,.x 


■)•■.■ 


solved     direct  1\  , 
with   the   aid   of 


e "  l        p-r 

-  r+T_  qt?-    •  •  •  •   ':5> 

i  X  (p-r) 

I  Ins    equal  ion    cann  il     b< 

but     it     is     easily     evaluate, 

a  table  i  il  exponentials. 

Through  the  courtesy  of  the  officials  of 
the  Department  of  Mines,  1  have  obtained 
some  figures  representing  approximately 
the  constants  in  the  above  equations  as 
applied  to  gold  mining  in  the  East  Rand 
area.  The  figures  should  not  be  applied  to 
different  conditions  without  separate  con 
sideration  :  and  in  particular,  the  linear 
form  of  the  expressions  for  ('  and  q  is  only 

applicable    within    moderate    limits    of    scale. 

The  numbers  given  below  may  be  regarded 

as     applicable     to    mines    of    about     1,000    to 

3,000    claims,    equipped    according    to    the 
present   standard  of  mining   engineering. 

The  capital  expenditure  necessary  de- 
pends on  (i.)  the  depth,  lii  i  extent  of  the 
mine,    (iii.)   scale   ot    working.     Accordinglv 


Brakpan 
Geduld 

Govt.  Areas    .. 

Vfodder  Deep... 
Van   Ryn    Deep 


£1,580,000 

950,000 

1,400,000 

1,000,000 

1. -2  50, 000 


£1,185,000 

1,100,000 

1,570.000 

672,000 

1.155,  Olio 


1     '.!!- 
IM.|',,P 

ntiU'tilig 
mill. 


I 

12 
6 
5 
8 


Working  costs  vary  considerably  with 
depth,  but  have  no  direct  relation  to  the 
extent  ol  the  mine.  Assuming  an  average 
depth  of  3,500  ft.,  they  may  be  represented 
with  sufficient  approximation  by  the  formula 
given  above,   with 

Q     6150,000  per  year 
i      eO-68   per  ton  'milled. 

The  results  of  the  formula  q  Q  x  r 
agree  closely  with  an  empirical  curve,  sup- 


plied by  the  I  leparl  mem  of  Mine 
these  results. 

./■  Tons. 
600,000 
000,000 

1,200, 01)1) 

1 ,500,000 

But   what  is  called 
not    cover   the    whole 


It  yield? 


is  7 
10    n 
16   1 


£0-930  or 
0-847 
0-805 
0-780         15  7 

working  costs  "  does 
exnenditure     of     the 


mines.  There  are  other  expenses  that  it 
is  customary  to  charge  against  net  revenue, 
on  one  pretence  or  another,  thus  mal  ing 
the    mines    seem    cheaper   to   run    than    they 
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are.     These    expenses   add   quite   a    shilling 
a   ton,   so  we   will   take 

r=s£0'75   per   ton    milled 
instead   of   the   figure   given  above. 

Further,  in  working  out  the  most  advan- 
tageous life  of  a  mine  by  equation  (3)  it 
is  necessary  to  know  X.  But  as  this  only 
conies  m  in  si  small  correction  term  it  will 
be  sufficieni  to  take  an  average  amount, 
say,  20,000,000  tens. 

The  results  for  ore  of  different  grades, 
taking  the  rate  of  interest  at  either  4%  or 
5%,  are  shown  on  Fig.  I. 


Notices  and  Abstracts  of  Articles  and 
Papers. 


CHEMISTRY. 

Analysis  of  Aluminium  and  its  Alloys.— 
"  Aluminium -zinc  *eries  of  alloys  1 — -  gm.  of 
the  alloy  is  dissolved  in  dilute  hydrochloric  acid, 
excess  of  sodium  hydroxide  solution  added,  the 
solution    (400   cc.)    heated    to   boiling,    and   a    rapid 

strea t   hydrogen  sulphide  passed  for  10  minutes. 

The   precipitate    is   dissolved   in   hydrochloric   acid, 
ammonium   chloride   solution   added,   and   the   slight 

a iint     of     aluminium     present     precipitated     by 

ai ia.     The    aluminium    is    reprecipitated    twice 

more  in  this  way,  dissolved  in  hydrochloric  acid, 
and  iron  determined  colorimetrically.  The  zinc 
solution  is  exactly  neutralised,  and  precipitated 
with  a  large  excess  of  ammonium  phosphate  in 
boiling  solution.  After  cooling,  the  precipitate  is 
nil,,  led  on  asbestos  in  a  Gooch  crucible,  ignited 
gently,  and  weighed  as  zinc  pyrophosphate.  The 
method  gives  a  zinc  sulphide  which  filters  with  the 
greatest  ease,  and  effects,  in  the  case  of  the  richer 
zinc  alloys,  a  perfect  separation.  No  silica  is  ever 
found  in  the  precipitated  zinc.  Copper-aluminium 
alloys.  For  alloys  with  over  10%  Cu,  estimation 
of  the  copper  electrolytically,  after  dissolving  the 
alloy  in  nitric  acid,  gives  excellent  results.  When 
manganese  exceeds  2%,  however,  electrolytically 
deposited    copper   is   contaminated    with   mangi se 

dioxide.       Alloys    poorer    in    copper    are    dissolved    ill 

dilute  hydrochloric  acid,  the  "  flocked  out  "  copper 
separated,  and  tin-  remainder  precipitated  as 
sulphide.  When  zinc  is  also  present,  the  solution 
must  contain  at  lea  I  12  cc.  of  hydrochloric  acid 
,,f  sp.gr.  II  per  100  cc.  to  avoid  the  co-precipita 
lion  of  zinc.  Alloi/s  containing  Cu,  II.  '/,».  Si. 
My,  and  .!/».  2  gm.  of  the  alloy  is  dissolved  in 
30  cc  ,,f  hydrochloric  acid  and  in  cc.  of  nitric 
acid,  the  solution  diluted  somewhat,  treated  with 
Ij   cc,    of   concentrated   sulphuric  acid,   and   evapor 

ated    till    fu s    ,,f    sulphur    trioxide    are    evolved. 

After  cooling  and  treating  with  water,  the  residue 
of  silicon  and  silica  is  filtered  off,  ignited  and 
weighed  in  a  platinum  crucible,  and  the  silica  deter- 
mined by  loss  after  treatment  with  hydrofluoric 
and  sulphuric  acids.  The  silicon  is  estimated  as 
the  further  loss  after  treatment  with  hydrofluorii 
and  concentrate, 1  nitric  acids.  Any  residue  is  fused 
with  potassium  bisulphate  and  the  solution  of  the 
melt  added  to  the  main  solution,  The  latter  (about 
:i00  cc)  is  heated  to  70'  C  .m,l  hydrogen  sulphide 
passed  till    ill  the  copper  is  precipitated.     The  cop 


per   sulphide    is   filtered   off    for    determination    of 

copper,  and  the  filtrate  boiled  till  free  from  hydro- 
gen sulphide,  treated  with  15  gm.  of  tartaric  acid, 
neutralised  carefully  with  ammonia,  adding  only  a 
very  slight  excess,  treated  with  5  gm.  of  ammonium 
chloride,  heated  to  70°  <"'..  and  hydrogen  sulphide 
again  passed.  After  allowing  the  solution  to  stand 
for  a  few  hours  in  a  closed  flask,  it  is  filtered  :  the 
precipitate  contains  the  whole  of  the  iron  and  zinc, 
and  part  of  the  nickel  and  manganese.  The  filtrate 
is  made  distinctly  acid  with  acetic  acid,  boiled  to 
remove  hydrogen  sulphide  and  to  coagulate  any 
colloidal  nickel  sulphide,  filtered,  the  filtrate  con 
centrated  to  800  cc,  cooled,  made  feebly  alkaline 
with  ammonia,  and  an  aqueous  solution  of  5  gin.  of 
s, ,,li, mi  phosphate  added  slowly  with  vigorous 
stirring.  After  the  precipitate  has  formed,  one 
third  the  hulk  of  concentrated  ammonia  solution  is 
added  and  the  whole  allowed  to  stand  overnight 
Nexl  morning,  the  precipitate  is  filtered  off.  washed. 
redissolved  in  hydrochloric  acid,  and  reprecipitated 
after  addition  of  1  gm.  of  tartaric  acid.  The 
weighed  precipitate  is  dissolved  in  very  dilute 
nitric  a,id.  and  any  silica  remaining  is  weighed 
Any  manganese  present   in  the  solution   is  estimated 

colorimetrically.    and    the    'esDOnding    weight    of 

manganese  pyrophosphate  deducted  from  the 
weight  of  the  magnesium  precipitate.  The  mixed 
sulphides  precipitate  is  dissolved  in  hydrochloric 
acid,  ami  the  iron  oxidised  with  a  little  nitric  acid 
Tie  iron  is  removed  as  basic  acetate,  reprecipitated 
with  ammonia,  and  weighed  as  oxide  Traces  of 
manganese  are  removed  by  bromine,  the  zinc  pic 
cipitated  as  sulphide  in  formic  acid  solution,  re 
dissolved  if  in  large  amount,  and  determined  as 
pyrophosphate.         The    nickel    is    determined    in    the 

solnti ■ither     volumetricallv     or     bj      dim,  tin  I 

Lh, ,[,,,,■  Manganese  is  estimate, 1  on  a  separate 
portion  of  the  alloy  by  the  bismuthate  method,  as 
manganese  largely  remains  in  solution  with  the 
aluminium.  Results  obtained  on  mixed  solutions 
containing  known  amounts  of  Al.  Mg.  Fe,  Zn,  and 
\i  are  given,  and  demonstrate  the  accurac}  of  the 
mEthod.  The  author  gives  an  account  of  the  method 
used  for  the  complete  analysis  of  several  samples  of 
the  purest  commercial  metal  containing  from  99'0°-, 
t,,  99"5  '.,  Al.  Sodium  is  now  rarely  found  as  an 
impurity.  It  may  be  determined  by  dissolving  the 
metal  in  nitric  acid,  igniting  the  nitrates,  and 
extracting   with  water." — W.    H     Withey,   Tnst.   of 

Metals,      March.      1916.—  Jmirii        5oC.      fin  in.      hid. 

\,,iil  29,   1916,  p.  472.     (A.  W.) 


\, ,  1 1 1  i:  vi  i,,\  oi  K.n.i  nMii.'s  Method  oi  Deter- 
mining Nitrogen  in  Coal  and  Coke —"  The  diges- 
tion with  sulphuric  acid  in  the  preliminary  stage  of 

the  Kjeldahl  process  for  the  determinati E  nitro 

gen  in  coke,  may  frequently   be  materially  shortened 
In    the   use   of   asbestos   M    gm.)    impregnated    with 

copper    oxide    Mrs    gm.).       With    Soft    ekes,    a    longer 

time  is  required  with  asbestos  (1  part)  impregnate, I 
with  tungsten  trioxide  (J  parts)  than  when  ineieiiri, 
oxide  is  used  The  favourable  action  of  tungstic 
.I,  ,,l  is  -I  noticeable  with  hard  cokes.  For  ex- 
ample, a  specimen  which  was  hardly  affected  by 
19  hours'  digestion  in  presence  of  mercuric  oxide, 
was  ready  For  distillation  after  s  hours'  digestion 
in  presence  of  tungstic  acid.  Bj  using  mercuric 
oxide,  copper  oxide,  potassium  bisulphate,  etc.,  in 
addition  to  asbestos  impregnated  with  tungstic 
acid,  the  period  of  digestion  may  be  reduced  tn 
1    to  2  hours      Tn  the  case  of  coal,  the  addition  of 


.Inly  1916 


Xoficcs    "/"I     lbstract&:    Metallurgy. 


mercurii  oxide  (0'5  g'm.  per  1  gm.)  effects  a  great 
reduction  in  tin-  time  of  digestion  [e.g.,  9  hours  to 
1  hour),  whereas  tungstic  acid  has  much  less  effect. 
Retort  graphite  was  decomposed  in  9  hours  in 
presence  of  2  gm.  of  asbestos  impregnated  with 
tungstic  acid,  but  was  not  altered  by  25  hours' 
digestion  in  presence  of  mercuric  oxide  (0'5  gm.). 
B.  M.  Margosches  and  A.  Lang,  CJicm  -Z<ii.  1915, 
.,"/.  B73-675  Joiirn  Soc.  Chnn.  [ml.,  Oct.  30,  I'M".. 
p.    1043.     (J.    A.   W.) 


I   11  lisa  1  ion"  or  Wood   Waste.-   "  It    is  estimated 

that   in  the  United  States  at   least   75,000, El 

board  measure  (about  112,000,000  tons)  of  wood 
waste  is  produced  annually.  Numerous  experi 
ments  have  been  made  under  the  author's  direction 
on  the  utilisation  of  long-leaf  yellow  pine  waste, 
tin'  annual  production  of  which  is  equivalent  to 
30,000,000,000  ft.  board  measure,  and  it  is  estimated 
that  this  amount  would  provide  sufficient  raw 
mat.  rial  for  the  daily  production  of  40.0110  tons  of 
paper,  3,000  tons  of  rosin,  300.000  gallons  of  tur- 
pentine, and  con. nun  gallons  of  alcohol,  togethei 
with  sufficient  fuel  to  manufacture  these  products. 
Long-leaf  pine  logging  waste.  "  bone  dry,"  weighs 
about  39"1  lb.  pei-  rub.  ft.  The  length  of  the  fibres 
varies  from  3  mm.  to  71  mm.,  average  1'6  mm.,  as 
compared  with  3  mm.  to  3'5  mm.  for  spruce.  An 
excellent  pulp  for  "  kraf t-paper "  can  be  obtained 
from  the  wo.nl  by  the  sulphate  process,  the  yield 
being  about  1  ton  of  paper  from  lj  cords  of  round 
waste,  as  compared  with  2  cords  in  the  case  of 
spruce  wood.  Alcohol  has  been  produced  on  a 
commercial  scale  from  the  waste  by  the  Ewer 
Tomlinson  process  (see  Von  Demuth,  this  .7..  1911. 
71)  :  the  yield  is  10  galls,  of  95%  alcohol  pei-  cord 
of  sawdust  or  hogged  wood  waste  containing  509; 
of  water,  and  the  alcohol  can  be  produced  at  a  cost, 
including  cooperage  and  fixed  and  manufacturing 
.barges,  of  not  more  than  20  cents  a  gallon.  By 
using  hydrochloric  instead  of  sulphuric  acid,  re- 
moving most  of  the  acid  from  the  digested  material 
by  heating  or  by  a  blast  of  air.  and  neutralising 
the  remainder  with  sodium  carbonate,  then  extract 
ing  the  juice  and  concentrating  it  to  a  syrup,  the 
process  mav  be  adapted  to  the  production  of  a 
carbohydrate  cattle  food  (see  TVS.  Tat.  1,092,221 
of  1914;  this  .7.  1011,  563).  Stump  wood  may  lie 
treated  b\  a  solvent  extraction  process,  yielding  6 
galls,  of  turpentine,  2£  galls,  of  pine  oil.  ami  380 
lb.  of  rosin  per  cord,  and  the  extracted  chips  can 
be  used  for  the  production  of  paper  pulp  or  alcohol  ; 
or  the  stump  wood  and  other  highly  resinous  waste 
may  be  destructively  distilled,  yielding  0  galls  of 
light  oils,  f>  galls,  of  turpentine.  16  galls,  of  h.-a\\ 
oil.  is  galls,  of  tar.  and  35  bushels  of  charcoal  pei 
cord.  The  various  processes  proposed  for  I  la-  re 
.-every  of  turpentine,  pine  oil.  and  resin  from  the 
waste  by  extraction  with  dilute  aqueous  alkali 
have  not  proved  successful  commercially  owing  to 
the  difficulty  of  separating  from  tin-  resin  the 
"humus"  produced  by  the  action  of  the  alkali 
on  fin-  wood.  In  a  process  devised  by  Whitaker 
and  Bates  this  difficulty  has  been  overcome  bj 
increasing  to  3^%  of  free  alkali  the  concentration 
of  the  alkaline  solution  after  the  initial  treatment 
of  tin1  wood,  and  thereby  salting  out  the  resin 
soap."  A.  D.  Little,  Amrr.  Tnst  OJicni  /,'»•/. 
•  Ian.  ]2.  1UH.  :  .1/./.  and  CItem.  Eng  .  1916,  /;.  133 
135.  Journ.  Hoc.  Chem.  I  ml.  March  15,  loir,, 
p.   301.      (-1.    A.    W.) 


METALL1  \\i\\  . 

Ztxc  in"  Canada.—"  In  our  last  issue  our 
Toronto  correspondent  mentioned  that  the  Cana- 
dian Government  intended  to  offer  a  bounty  on 
zinc  produced  within  the  Dominion.  In  this  con- 
nection an  article  on  'Zinc  in  Canada,'  bj  Alfred 
Stansfield  appearing  in  the  September  Hull,  I'm  of 
tie  Canadian  Mining  Institute  will  be  of  interest 
l>i  Stansfield  is  the  professor  of  metallurgy  in  the 
MeGill    University,    Montreal. 

The  urgent  need  of  zinc  for  the  manufacture  oi 
war  munitions  has  led  to  the  production  of  spelter 
in  Canada  from  Canadian  ores.  A  Commission 
consisting  of  Col.  D.  Carnegie,  Dr.  A.  W  0. 
Wilson,  and  Dr.  Stansfield.  was  appointed  some 
months  at_'o  by  Major-General  Samuel  Hughes, 
tie-  Minister  of  Militia  and  Defence,  who  early 
in  the  war  saw  the  necessity  of  obtaining  Cana- 
dian /inc  for  munitions.  This  Commission  lias 
been  studying  the  supplies  of  Canadian  ores,  and 
lie-  means  available  for  turning  th  in  into  spelter, 
suitable  for  the  manufacture  of  ammunition.  As 
ilt  of  this  work,  and  of  the  enterprise  of 
Canadian  metallurgists,  spelter  will  now  be  pro- 
duced   in    Canada,    suitable    in   quality   and   quantity 

1 -.  1    ila-   local    needs   of   the    British    War   Office 

and  tin-  Canadian  Shell  Committee.  A  number  oi 
years  have  elapsed  since  the  value  of  th.-  Canadian 
zinc  ores  was  recognized,  but  until  the  present 
time  there  has  been  no  commercial  production  of 
spelter  iii  the  Dominion.  Zinc,  which  is  mostly 
found  in  British  Columbia,  is  associated  with  lead. 
and    owing    to    its    harmful    effect    on    tin-    dressing 

and  smelting  of  lead  ores,   its  prese has   perhaps 

been  more  of  a  curse  than  a  blessing  to  the  miners 
and  smelters  of  that  province.  For  several  years, 
however,  shipments  of  zinc  concentrate  have  been 
mad.-  I.,  smelters  in  the  United  States,  these  ship 
ments    rising    to    about    9,000    tons    per    year.     The 

.11 it    of    zinc    concentrate    that    was    shipped    to 

th.-  United  States  is  only  a  small  part  of  that 
which  would  be  available  if  suitable  methods  for 
its  treatment  were  developed,  and  Canadian  ores 
should  furnish  enough  for  the  normal  Canadian 
requirement.  Owing  to  the  long  freight  haul. 
United  States  duties,  and  other  drawbacks,  these 
sales  have  not  been  very  profitable,  and  several 
attempts  have  been  made  to  smelt  the  ores  in 
Canada.  In  the  year  1904,  a  zinc  smelter  was 
erected  at  Frank."  Alberta,  but  proved  unsatis- 
factory and  was  abandoned,  largely  because  the 
majority  of  Canadian  zinc  ores  were  unsuitable 
for  treatment  by  the  standard  method  of  smelt- 
ing. 

The  electric  smelting  of  zinc  appeared,  for  a 
time,  to  offer  a  means  for  the  treatment  of  the 
British  Columbia  ores,  and  experiments  were  made 
at  Nelson  in  190S  by  F.  K.  Snyder,  and  at  McGdl 
University  in  1910'  and  Nelson  in  1913  by  the 
Department  of  Mines.  Owing  mainly  to  a  serious 
difficulty  in  regard  to  the  condensation  of  zinc  in 
th,-  electric  furnace,  none  of  these  experiments 
has  led  to  commercial  operation.  In  the  mean 
time,  experimenters  bad  ben  looking  into  the 
possibility  of  leaching  and  electrolytic  methods 
for  treating  the  British  Columbia  ores,  The 
methods  employed  here  cannot  be  considered  as 
new  except  in  points  of  detail  :  they  have  been 
tried  many  times  before  and  have  in  general  I. .-en 
found  unsuitable  for  commercial  use.  With  the 
inducement  of  the  present  high  prices  of  spelter. 
th.-    problem    was   taken    up    with    renewed    energy, 
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and     technical      success     obtained;  while     urn 
incuts   have   now    been   completed    with   the   British 
War    Office,    the    Dominion    Government,    and    the 
Shell    Committee    that     will    enable    the    manufac 

turers   to    pr I    with    the    production    of    spelter 

nn  a  commercial  scale.  The  methods  employed  by 
different  metallurgists  differ  in  detail,  but  the 
process  consists  generally  in  roasting  the  ore,  thus 
forming  oxide  and  sulphate  of  zinc,  which  are 
extracted  with  the  aid  of  sulphuric  acid  and 
water.     The   zinc   sulphate   solution    is  electrolysed, 

using    insoluble    : les    and    sheet-metal    cathodes. 

The  zinc  is  deposited  in  a  metallic  layer  cm  the 
cathodes,  and  sulphuric  acid  is  liberated  and  is 
used  for  the  treatment  of  fresh  lots  of  ore 
When,  as  is  usually  the  case,  the  ore  contains  lead 
as  well  as  xinc,  the  lead  remains  in  the  ore  residue-, 
and  can  lie  smelted  in  the  usual  way.  In  making 
brass  for  cartridge  eases  very  pure  zinc  must  be 
used,  the  ordinary  brand  of  spelter  not  being 
pure  enough.  The  British  Columbia  ores  contain 
so  much  lead  that  if  they  were  smelted  by  the 
ordinary  methods  the  resulting  spelter  would  In- 
far  too  impure   for   us,-   in  ammunition-making,   sn. 

for  this   purpose,  tl lectrolytic  method  can  alone 

be   used,      die  need  of  a   spec  ially  pure  spelter  for 

the     manufactu f    ammunition    constitutes    an 

important   reason   for  using  the  electrolytic  method, 

instead    of   the   standard    pi ss   of    zinc   smelting, 

or  even   the  electric  furnace  method,   for  the  treat 
menl    of   the    British   Columbia    ores. 

An g    the   companies   now   engaged    in    the   pro- 
duct  f  zinc-  in   Canada    In    electrolytic   methods, 

may    be    menti id    the    Consolidated    Mining    and 

Smelting   Co.,   at  Trail:  the   Standard   Silver  Lead 

Mi -'   Co.,   near  Silverton,   using   the   French   pro 

cess;  and  the  Weedon  Mining  Co.,  using  the  Walls 
process  in  n  new  plant  at  Welland.  Under  present 
conditions  the  main  idea  must  be  the  rapid  pro 
duction  of  metal  to  serve  the  Empire's  need,  but 
it  is  satisfactory  to  realise  that  the  present  situa- 
tion has  served  to  start  a  new  industry,  which,  in 
happier  tunes,  will  materially  benefit  the  mining 
and  smelting  enterprises  of  British  Columbia  and 
other  parts  ,if  Canada,  and  will  incidently  open 
the  waj  I'm'  a  considerable  increase  in  industrial 
metallurgy  in  tin-  Dominion. " — Dn  Stansfield; 
Hull, in,.  Canadian  Mining  Institute.  —  Mining 
Magazine,  Oct.,  1915,  Vol.  Mir  No  -I  o  007 
(J.   E.    T.)  '      •'--'' 


''  '"■   Influe] Oxygen  on   Some   Propi  rties 

'"'  Pure  [ron  "Mi.  Wesley  Austin.  M.Sc, 
makes  this  the  title  of  a  paper  to  the  Iron  and 
Steel  tnstitute.  Highly  oxygenated  alloys  were 
prepared  bj  melting  iron  and  iron-oxide  in' a  small 
'Girod  '  tin  mo  c  l  lie  material  worked  upon  ecu, 
tained   0-24'      oxygen. 

It    was   f. nl   thai    the   oxygen   had   no   influence 

upon  the  melting  point  oi  the  iron  so  far  as  could 
In-  determined  mi  the  apparatus  available.  Bj 
micrographic   examination    it    is   shown    that    oxid' 

inclus s  ..hi   he   reduced   in  a  stream  of  In. I 

:lt  '00     '         !  h' h'  di  sappears  and  the  hydt 

etches  the   ferrite  strongly. 

Prom    -.I-  ervat  ions    i Uing    and    from    i  h 

tests,    it    is   stale-, I    the    forging   and    rolling   can   I.. 

carried    out    on    -   j    i  nated    it tl    above    950'     I 

bel  ween    ',  if)     and    850      t    "     T.     s»  lnden, 

Transai  t  ion  .    [ran    and    Steel    fnsl  ituti        /  he    En- 

ring    !,'■  view,    Oct.     15,     1915,    \  ol     29     \'n      I 

p    h:     (J     i:    T  i 


I  hi  Melting  Poini  of  Tungsten-  "An  in 
teresting  note  on  this  subject  appeared  in  the 
August  issue  of  the  Physical  J!,  >■/<  w  by  Mr.  Irving 
Langmuir.  The  method  used  was  based  on 
Nernst's  work,  in  which  he  found  that  the  tern 
perature  of  a  black  body  could  be  expressed  as  a 
function  of  its  intrinsic  brilliancy,  by  an  equation. 
By  photometer  readings  at  the  time  the  filament 
melted  in  a  tungsten  filament  lamp,  the  intrinsic 
brilliancy    was   calculated. 

Pyrometer  readings  by  an  instrument  of  the 
Hcilliorn-Kurlliaum  type  wen-  taken  independently. 
By  the  photometric  method,  a  value  of  3,267°  C. 
was  obtained,  whilst  the  pyrometer  observations 
gave  an   average  of  3,259°  C. 

After    a    careful    review    of    the    whole    of    the    poS 

sible  errors  in  the  various  methods,  it  is  con 
,  liiih.l  that  the  most  probable  value  for  the  melt- 
ing point  of  tungsten  is  3,267°  C.  +  30°."— T. 
Swixnix.  Physical  Hcriew  — The  Engineering  h'r 
view,  Oct.  15,  1915,  Vol.  29,  No.  1.  p.  117 
(J.   E.   T.) 


The  Relative  Efficiency  of  Various  Amalgams 
in  the  Recovers  ok  Sold.  — "  A  series  of  test.-  wen 
carried  out  to  investigate  the  properties  "I  different 
amalgams  and  their  efficiency  In  recovering  gold. 
Various  amalgams  were  prepared  which  were-  used 
fur  amalgamating  copper  plates  over  which  the 
ores  were  passed,  the  tests  being  done  under 
standard     conditions.  It     was    found     that     in    the 

treatment  of  a  simple  gold  ore.  free  from  impuri- 
ties, plain  mercury  was  better  than  any  of  the 
amalgams.  In  the  presence  of  sulphates,  such  as 
are  frequently  found  in  oxidised  ores,  the  extrac- 
tion of  g'.ld  was  much  reduced,  and  plain  mercury 
no  longer  gave  tin-  best  results.  When  a  of  zinc 
sulphate-  was  present,  plain  mercury  dropped  to  lie' 
fourth  place.  With  manganese  sulphate  ami  fei 
re  his  sulphate  plain  mercury  gave  still  worse  results. 
Taking  into  consideration  tin-  results  obtained 
under  all  conditions,  lead  and  tin  amalgams  gave 
I  In-  best  results,  with  plain  mercury  third.  The 
relative  effect  of  sulphates  in  lowering  the  extrac- 
tion was  also  determined.  Iron  sulphate  caused 
an  average  drop  in  recovery  of  gold  of  1VI 
manganese  sulphate  'JO'l,.  and  zinc  sulphate  a 
drop  of  25'8%.  The  injurious  effect  is  due  to  the 
sulphates  producing  a  coating  mi  the  plates,  ami 
the  amalgams  which  gave  high  extractions  show 
less  tendency  to  coat  than  the  others.  Mercury 
has  apparently  a  greater  affinity  for  gold  when 
pun-  than  when  any  other  metal  is  amalgamated 
with  it.  In  those  eases  where  amalgam  shows  a 
higher  extraction  than  mercury  alone,  the-  effect  is 
nut  caused  by  any  increased  efficiency  due  to  the 
presence  of  the-  various  metals,  hut  rather  In  the 
superior  resistance  of  tin-  amalgam  to  tin-  deterio 
rating  influence  of   impurities.     Cadmium   amalgam 

maintai I    a    clean    and    bright    surface,    hut    gave 

very  low  recoveries  under  all  conditions.  Lead 
amalgam  formed  a  somewhal  gritty  amalgamated 
surface,  and  was  difficult  to  apply  clean.  It  main 
tained  its  bright  surface  and  gave  the  best  all 
relied  extractions.  Tin  amalgam  gave  a  bright, 
clean  surface,  which  remained  bright  ;  its  all 
round  recoveries  were  slightly  lower  than  lead. 
Ceild.  silver,  sodium,  and  zinc  amalgams  followed 
in  thai  order.  Plain  mercurj  yn-  tin-  highest 
linn   mi    pure  ores,    hut    tarnished    worst    of   all 

with   impurities,   when   its   r ven    was  lower  than 

must  of  the  amalgams.     The-  lew    recovery  obtained 


.Ii.lv  WIG 


X, ,/,<■■  -     mnl     .  I  h'/mr/  -  ;     M,  I,,/ 


with   sold  amalgam   indicates  the   necessity    foi      • 
moving     this     amalgam     al      frequent      intervals." 
Thomson  and    Kin  re.   Met.   Cficm.    Kmj.,    13,   367. 
Minimi    mnl    Engineering    Review,    Nov.    5.    1915, 
p.    15.      (J.    E     T.i 


Hall  Process  for  Removing  Sulphur  nto-vi 
Ores  "  A  process  for  desulphurizing  ores  is  being 
tried  in  the  I  nited  States,  and  is  stated  to  be  giving 
very  successful  results  It  consists  in  subjecting 
the  crushed  ore  to  the  direct  action  of  a  reducing 
or  non-oxidising  blow-pipe  flame  and  steam,  keep 
ing  tin'  ore  between  700  and  925  Cent.  Under 
these  conditions  free  sulphur  distils  off,  and  very 
little  sulphur  dioxide  or  sulphuretted  hydrogen  is 
formed.  When  carried  out  in  multiple  hearth 
furnaces,  100  lb.  to  125  lb.  of  ore  per  square  Fool 
of  hearth  area  may  be  1 1  t-ii t •  ■> I  per  dav,  leaving  less 
than  1%  of  sulphur  in  the  product.  The  volatilized 
sulphur  is  extracted  from  the  fumes  bj  washing, 
or  precioitated  electrolyticalh  bv  the  Cottrell  pro- 
cess. The  recovered  sulphur  is  from  98%  ll1  99'5% 
pure."  Mining  and  Engineering  Review,  Nov.  5, 
1915,  p     15      '  I     E.  T  I 

\  i  w  kixr.  Screens. — "  The  Multi  Metal  Sepa 
rating  Screen  Co.,  of  New  York,  has  succeeded  in 
making  350-mesh  screens  (122,500  apertures  per 
sip  in  i  of  vanadium-bronze  wire  about  O'OOlin. 
diameter,  with  which  different  operators,  using 
different  screens,  can  obtain  concordant  results, 
according  to  < '.  Ik  H,,lle\  and  .1.  C.  Brier,  Oil, 
Paint    mnl    Drug    Reporter,    May    in.    1915  :  abstr. 

./mini.     Roc.     I 'In  III       I  ml  .     June     15,     1915.  These 

screens  have  proved  of  value  for  testing  the  fine 
ness  of  pigments.  The  particles  passing  through 
can  lie  ground  economically  in  a  paint  mill,  but 
those  retained  on  the  screen,  even  when  present 
in  relatively  small  amounts,  rapidly  reduce  the 
efficiency  of  the  mill.  The  sample  (25  gm.)  is 
washed  through  the  screen  by  means  of  water, 
using  a  soft  brush  to  break  up  lumps  Calcium 
ami  manganese  oxides,  as  used  by  varnish  manu- 
facturers, can  he  tested  in  a  similar  manner,  us- 
ing naphtha  instead  of  water.  'I'he  results  obtained 
with  consignments  of  \arnnrs  commercial  pigments 
varied  greatly  in  many  cases  from  those  yielded  In 
the   small    sample    used    as   a    basis   of    purchase." 

/'.'  in/I  m  i  I  I  m/         mill         Minimi         .1  ml  null ,  p.  5G3. 

(II.     A.    W.) 


II  \ ' : i > i  -. i\i.     11  mil  Sri  i  ii     Steel     foi:     Machine 

'I' s       "  \\  riting   i  ,   Iron     Igi .    Mr.    It    .    A.    Miil 

hollaml    recently    said,    much    n I    steel    is  I 

through    pool-   practice   in    heat    treatment. 

Naturally  a  tool  improperly  hard-mod  has  to  I>< 
ground  oftener  than  a  properl)  .Mrdencd  one.  and 
tin-   result    is  a   serious  loss    in    manufacturing   time 

an. I     i     waste    of    perfectly     g I    high-s i    steel 

All  up-to-date  methods  maj  he  practised  in  the 
hardening,  and  yet  tthe  tool  may  prove  unsatisfac- 
tory ivheil  run  at  the  speed  and  feed  that  high- 
speed steel  will  stand  when  properh  treated  Some 
id'  the  most  serious  trouble  has  been  experienced 
in  the  hardening  of  steel  machine  tools,  such  as 
special -shaped  cutting-off  tools,  box-turning  tools, 
and  facing  tools--  in  fact,  any  tool  that  is  ground 
from   the  annealed   bars  as   thee  are   received    from 

the  mill,  and  has  one  of  the  CUttfng  edges  on  one 
of  tile  siih-s  of  tin-  annealed  liar  Especially  is  this 
tine  rif   the   hox-turnin?  toe1,    -here   generally   little 

or    nothing    is    ground    fi lie-    foe    ,,f    the    tool 

slock.    ■ 


Hosl    oi    thi    i     tool        re   made    from     ,  iri       I    in 
itock,     and     require     no    forging     befot  p     i  hex     are 

ground  on  the  emeu    «  heel      The  pract i 

ing   stock  iviiiiix  iiic     ci     '   inn  Itine   tool  i   should   not 
differ  in  am   i  ssent  ial   Er the  mal  ing  of  taps  ami 

the     re    delicate    looks    that     ale    made     m     Ike     tool 

W  hat    petenl    toolmaker   would    i  hink    of 

making    an    expensive    tool    from    a    piece   of    stock 

1  hal    ■■  i      pit    large   e gh    to    '  dean    up?  '     Did 

you  ever  stop  to  consider  whj   the  experienced  tool- 
maker   always   turns   off   at    least    .V',.    of    the   ,1c m 

'"fore   attempting   to   make   a    tool   thai    -t    I  tve 

an  enduring  cutting  edge' 

lie-  il ii    is  the  same  for  large  and  small  tools. 

I'he   reason   is  that    the   annealing   bars  as   received 

from     Ike     mill     have    a     thin     shell     of     decarbonise, i 

s  ale  so  to  speak,  on  tin tside.     This  decarbonised 

area    must    he   rei .,-,1   before  a   good   cutting  dee 

can    he   secured    that    will    harden   satisfactorily.     A 
simple  method   for  dome  this  is  in  grind  the  tool  to 

its  approximate   shape  and   ll put    in   the   milling 

machine  and  remove  about  5'  ol  the  thickness  of 
the  stock  Erom  the  surface  that  is  to  1,'e  the  cutting 
edge.  If  this  is  done,  when  the  tool  is  properly 
hardened  it  will  have  its  maximum  cutting  capa 
city,  and  will  run  longer  on  fewer  grindings  than 
"'ill  the  tool  made  from  the  rough  stock  without 
fast    removing   the   decarbonised   area. 

The  practice  of  disregarding  the  decarbonised 
area  in  all  forms  of  tool  steel  always  has  been  and 
always  will  lie  a  great  source  of  loss  in  the  effici- 
ency of  lie  look  and  the  cause  of  excessive  tool 
-ted  bills."  I.'.  A.  Mili  .imu.iMi,  Iron  igi 
Page's  Engineering  We.eklii  Dec.  24,  1915,  p.  133, 
(J.   E.  T.) 

The  Callow  Pneumatic  Oil  Flotation   Phocess. 

"The  author  gives  a  detailed  description  of  his 
process  as  install, -d  at  numerous  lead  zinc  and 
copper    mines    in    the    I'nited    States. 

The  principle  of  the  process  is  to  obtain  a  froth 
by  blowing  air  through  a  porous  material  such  as 
canvas  twill  into  the  ore  pulp  containing  a  mix- 
ture of  tar.  tar  oils  or  pine  oils.  The  oil  may  he 
mixed  with  the  thickened  pulp  in  a  Pachuca  vat 
or    simply    in    the    tube   mill    itself. 

The  separation  into  concentrate  bearing  froth 
ami   tailing  lakes  place  lust   in  a  roughing  cell   (see 

'Ii  co a     w leu     \al     al t     11     ft.     lone,     'J  I     in. 

el'  and  with  a  sloping  bottom,  the  depth  at  the 
shallow  end  being  20  in.  and  at  the  deep  end 
45  in.:  the  bottom  of  the  vat  is  made  of  the  can- 
vas twill  backed  with  perforated  metal.  From 
the     roughing     cell     the     concentrate     froth     is     eon 

veyed    to    ,i    cleaner    cell    of    a    similar  .construct 

line    cleaner    cell    is     sufficient     for     four     or     more 
roughing   cells 

The  author  discusses  at  some  length  an  electro- 
static theon  of  notation  which  briefly  stated  is 
that  Rotable  particles  have  positive  charges  of 
electricity  ami  an-  attracted  to  the  froth  which 
rtegativelj  electrified."  1.  M  i  \llov>  Min- 
ing and  Engineering  World,  Dec.  I.  1915,  pp. 
887  894.     (H.    R.    A.) 

Analysis  of  Turbadium  Bronze.  "  Turbadium 
bronze  contains  approximately  Cu  48,  Zn  16'45,  Sn 
0"5,  J'b  HI,  Ke  I.  Al  0-2,  Mu  1  75,  and  \i  -J",,:  it 
has  a  tensile  strength  of  35  12  toil-  per  sq.  in., 
ami  elongation   (on  2-in.  test-piece)   M  -20%.     It    is 

ed  for  making  solid  propeller  castings,  as  it  is  not 
corroded  appreciably  by  sea  water."  II  Williams, 
V.  ir  .  1915,  '///.  175  I7(i  I  mi,  i,  s.e  Chi  ni. 
I  ml  .   Oct,    30,    I'll  3     p     '      [.]      \     W    i 
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M  [SCELLANEOUS 

A     Si  l  l    (    LEANING     STRAINER     FOE     MlNl       I'll! 

"An  innovation  vvhicli  promises  to  reduce  many 
of  the  troubles  of  mine  engineers  in  the  operation 
ami  maintenance  of  steam,  water  ami  air  line-  is 
shown  by  the  accompanying  illustration  of  a  self- 
cleaning  strainer  of  the  strait-a-way  type.  This 
device  protects  the  vital  parts  of  the  apparatus, 
increases  the  life  of  valves,  pumps,  traps,  reducing 
valves,  pressure  regulators,  etc.  It  is  simple  in 
construction,    easily    installed    in   any   pipe  line   and 

in  self-cleaning,     it   is  c posed  of  a  east-iron  body 

having  a  perforated  brass  strainer  cylinder,  the 
area  of  which  is  several  times  that  of  the  inlet  or 
outlet,  which  permits  the  use  of  very  small  per- 
forations without  checking  the  flow  of  steam  in  the 
least.  The  self-cleaning  feature  is  most  valuable 
as  it  permits  cleaning  of  the  strainer  by  simply 
opening  (In-  blow-off  valve,  without  removing  the 
strainer  from  the  body. 

The  construction  of  the  strainer  body  permits  its 
installation  on  either  horizontal  or  vertical  lines. 
Anil    when    steam    is   shut    off   from  the  line  and    tie' 


SELF  CLEANING    STRAINER     FOB    MINE    PIPES 

blow  off  valve  is  open,  the  steam  line  is  drained  of 
all    condensation,    which    prevents    freezing    up    in 

winter.      Installation   of    the   strainer   in    steam    1 s 

prevents  dirt,  grit,  scale  ami  all  foreign  substance 
from  entering  the  apparatus  which  it  protects,  and 
retains  them  within  I  lie  strainer  body,  whence  il 
may  he  blown  out  by  simph  opening  the  blow-off 
valve   at    lie'    bottom   of   the    strainer. 

When    installed     in    water    lines     it     prevents     all 

foreign  matter  fr mtering   the   water  supply,  as 

all  foreign  matter  is  retained  within  the  strainer 
body   imiil  ejected   through  blow-off   valve. 

ih.'    brass    strainer    cylinders    have    perforations 


ranging  from  l/64in.  to  £in.  inclusive  Strainer 
cylinders  having  1  64in.  perforations  an  furnished 
unless  otherwise  specified,  and  are  .suitable  for 
either  si, ■am.  air  or  i;as  service.  Strainer  cylinders 
having  3/64in.  perforations  are  furnished  for  liquid 
service  unless  otherwise  specified.  Strainei  cylin- 
ders with  any  size  perforations  listed  can  be  sup- 
plied. The  strainers  are  made  in  sizes  from  '2  in. 
to  '■''  hi  "  .l/i/o/o/  ///o/  /'.'//,/,///,  ,,n, 1  World,  .March 
18,    1916,   p.   576.     (H.   1,'.  A.) 


Improvised  Stamp-Shoes — "During  a  period 
when  M  was  impossible  to  import  steel  shoes  and 
dies  I'm'  stamp  batteries  owing  to  lack  of  communica 
tion,  Mr.  lluhard  P. 
( )rr,  mechanical  engi- 
neer   in    charge    of    the 

shops    and     f Iry    of 

'  of  the  large  min- 
ing companies  here, 
successfully  t  i  d  ed 
over  the  shortage  of 
shoes  by  means  which 
ii  seems  to  us  are 
worthy    of    record. 

Tin-    necks    of    worn- 
out    shoes,    after    being 

thoroughly   ilea 1    on 

the  face.  w,'i-,'  put  in- 
lo  sand,  the  surface 
liberally  sprinkle  d 
with  borax  and  hard 
iron  poured  centrally 
into  the  mould  form- 
ed by  a  pattern  of 
the  .shoe,  the  result 
being    complete    fusion 

of  1  In-  iion  to  the  steel  neck.  See  sketch  enclosed. 
These  shoes  are  running  at  present  without  showing 
any  sign  of  weakness.  This  may  have  been  done 
elsewhere,  but  had  not  been  heard  of  here  and  no 
less  credit  belongs  to  Mr.  (hi." — Orothe  and 
Carter.  —  Minimi  and  Scientific  Press,  April  1. 
1  ■ :  1 1 , .  p.    167.     (J.  E.  T.) 
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THE  MANGANESE  SILVEE  PROBLEM. 


By  Walter  Xeal 
tiding  Mi  mbt  /  oj  • 


V  i    -  me   I  iur  years   past    1    :  ked 

ard  to  tbe  time  when  I  might  present 
m   i    nsideration  a  report  which  should 
ain  a  definite  solution  of  the  difneu 
untered   in   the   treatment   of  rebellious 
manganese-silver  ores,   but   the  task  is  still 
unfinished,    and  I  offer  the   following  notes 
as  a  review  of  progress  and  in  the  hope' that 
they   will   elicit    discussion    and   suggest 
which  will  advance  the  work. 
The  insolubility  in  cyanide  ol  the  silver  in 
ain    ores    where    it    is    accompanied    by 
manganese   oxides   has   been   mentioned  by 
ns  writers.     The  literature  on  the  sub- 
is  scant,   and  such   clippings   as    1    had 
iimulated  are  still  within  the  confin 
sister  republic  to  tin'  South;  if,  iiiil 
they  still  exist.      The  problem  i<  complicat- 
be  exact  nature  of  the 
rebellion-   mineral   i-    not    known — whether 
there  is  a  definite  chemical  combinatii 
t lie   manganese   and  the   silver,   or  whether 
the   manganese  funetii     •     as    an     ins 
coating  over  the   silver  mineral,  is   no1    yel 

Not    all    sih  er   ore*    ca 
mang:  i       illious,  and  n  il  all 

tbe  silver  in  a  given  rebellious  ore  is  insolu- 
ble. Generally .  in  an  i  rtain  or,' 
bod\  a  definite  pereentagi  of  the  silver  i< 
soluble  and  the  resl  unit,  insoluble. 
Furthermore,  the  ratio  of  soluble  to  insolu- 
ble silver  d<  es  not  vary  with  the  manganese 
bent  of  the  ore  nor  does  tin-  total  silver 
content   vary  with  tbe  manganese  content. 


Only   the   mi  ■       side 

interferes  with  the  solubility  of  the  silver  in 
tiie  ore,  and  lilvi  r  occurring  with  rhodonite 
or  rli    ;  -  generally  readily  soluble. 

For   this   reason    it    hi  usual,    where 

trouble  with  extractions  ha-  been  traced  to 
the  presence  of  manganese,  to  seek  more 
docile  res  al  depth,  leaving  the  oxidized 
ores  to  be  future  date. 

My  own  experience  with  the  mangane 
silver  problem  dates  from   May,   1912,  when 

I  assumed  the  management  oi  the  El  Favor 
and  the  Mololoa  Mines  in  the  Hostotipa- 
quillo  District.  State  of  Jalisco,  Mexico, 
and  the  experiments  which  form  the  sub- 
ject of  this  paper  were  all  made  on 
to  in  the  El  Favor  mine.  The  Mololoa  vein 
also  '-eii,-  manganese  oxides  at  the  out- 
crop, but  the  ore  from  the  lower  leveE 
carries  silver  in  the  sulphide  form  and  is 
easih  eyanided.  It  mai  be  remarked  that 
the  ore  from  the  Mololoa  mipe  was  treated 
by  the  patio  pr  cess  in  the  old  times  with 
excellent  results,  whereas  the  equally  well 
known  ores  of  the  neighbouring  El  Fa 
\ein   wee  Mi   us   to    patio   il 

as  they  now  ale  to  cvauiding.  On  the 
El  Favor  vein  the  manganese  oxides  per-i-' 
t  the  present  lowest  level,  some  800  ft. 
below  the  outcrop,  and  owing  to  its  rebel- 
li   ii-   natur tly  the  highest  grade  streaks 

t  ■  re   were   removed  by  the  ancients.     The 
El  Favor  mine  was  well  known  to  tl 
miners  and  metallurgists,   but   owing  to  the 
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rebellious     character     i  I     it       silver,     1: 

illent  gra 
silver  per  b  a  and  u  iw  ards)  w  ere  lefl  intact . 

Apart    Ei  ellious   nature   ol     I  he 

ore,    working    i  llent,    and 

in   1906    v,       ever    Brothers,   of  New    1'ork, 

! 
modem  b     Wilflej 

\ . . 1 1  mills  and    all-slin  anide 

traging   al 
■  I  be  higher  gradi 
g  and  by  the  strict 
in   management,  iness    was    li1 

nd   I'll  I  up  to  tli« 
American    int  asi  u    of    Vi  in    April 

This  resulted  in 
lar   up]  ising   agaii  i     in   the 

.  and  cau  ed  a  susj  l  of  opera! 

i  mines   a 
solution  of  Mi  internal  pi 

I  aper  to  pi 

resi E   I  I        to]      h  hieh   ha     bi    n 

hi    the   metallurgical   problem,    and    I    shall 
l\    abstra  •  of    the 

various   Live  Should  it  be   u 

that  1  should  i  re  definite  figures  and 

fewer   generalities,    I   must   reply    thai 
d  is     uch  i  hat   an; 
of  t 1  i  cial    lines  oi 

Id   supply   material    Ei  r   a    paper   li  inger 
I  his. 

The  El  Favor  Company  exploits  an  aln 

I    vein    of   quartz   in    andesite.        The 
hi   Id'    silicious  and  darkened  by  man- 
gam  \    partial   analysis  of   a   re- 
presentative sample  is  as  follows: — 


ganese 
Sulphur 
[ron  ... 
( ialcium 
( lopper 

Cold 


...  3-49% 

...  0-67% 

...  0-70% 

...  0-42 

. . .  Trace 

20    oz.  per  ton 

...  0-07')  oz.  per  ton 

Manganese  is  present  in  the  form  of 
is  in  I  he  upper  levels  i  if  the  mine, 
[though  rhodonite  and  rhodochrosite  also 
appear  in  the  lower  levels.  Iron  is  present 
both  as  pyrite  and  in  the  i  ide  Eorm.  Silver 
in  the  higher  grade  ores  is  often  observed  as 
a  chloride,   bui    din  et  ob  ts  re- 

bellious  form    in   the    ore     under  discui 
is   lacking.       A  trace  of  copper  appears   in 
the  concent  rat  e,  bui  si  i  small  is  the  ami  iun1 

that    n    is   ii"i    I ul   in   assays  of   the  ore. 

i  iolil  icurs  in  a  rat  io  i  i  3  i     1,000 


of   sih  The    gold   is   readily   soluble    in 

and    extractii  ins   ot    over   '  '(>      are 

ci  msi  -o  hi  K   obt  ained  in  I  hi    mill.     Thi 
ed   yield   to   milling    10      of    I 

illl     100 

15  i  and    l't      i      15 

bullii  he  .  \  anide  plant. 

i       B      ;ii'         mici 
ed    State  I     Mines'    Experi- 

d    Statii  i  ( !it\ .   kindly 

ed    in    make    a    mil       ■  analysis   "I 

'ii  an  end  to  determine   th 

of     the     rebellious     silver. 
de   -iiri-i,; 
■  [exico  I         pur] 

.\  ever,     I  ■  I    &i 

\  e    the    highest     gradi 

ivailable, 
his  material  Mr.    I  .ane  rts  as 

1    appi  ars  to  be  the  ] 

b   .li  in  the 

IS    also    in  mil- 

ron              ame,  is  ]  ustil        md 
Bismuth  and 

int.     <  ralena,  spl 

chalcopyrite    and                     m  isent    in 

'lit-..     The    ■ 

M  ni    as    a    mixture    of    oxides,  principally 
psili  ■                and  possibb 

Tlie  first  serious  work  done  on  the  metal- 
lurgy ni  the  ores  was  in  1911,  when  E.  M. 
Hamilton  was  commissioned  to  make  a 
-  udj  of  the  difficulty.  After  investigating 
various  possible  processes,  he  recom- 
mended the  removal  of  the  manganese  h,\ 
solution  in  sulphurous  arid  with  cyanidation 
of  the  bleached  tailing.  This  treatment 
promised  an  extraction  of  90  of  the  silver, 
and  ci iuld  be  d  ! ermined  1  iy  experi- 

ments   *  .ii    a    lain  iraton     scale    i  iffered    a 

ptal  ile  |'o  icess.      In  \  iew  i  if  the  exp 
of  installing  a  tesl  plant  on  a  s  tale  adequate 
i  i     try     :t     commercially,     it     was    derided 
hausl  other  possibilities  before  proceed- 
[uently,  when  1  took  charge  I  he 
following  year,   it   was  with    Mr.  Hamilton's 
llent    report    before    me    and    with   the 
determination  to  try  am    and  everj   proi 
that  offered  i  he  slightest  promise. 

The  first  step  was  to  exhaust  the  possi- 
bilities of  hydraulic  concentration.  A  sam- 
ple consisting  of  the  discard  of  the  shipping 
ore  was  te  (ted  in  a  plant  arranged  at  the 
Ca  ados  Mine  1>\  Mr.  Syd.  1>.  Kempfcon, 
and  consisting  of  a  home-made  jig  and  a 
Deister  No.  '2  Concentrator.     Samples    - 


iug.    1'Mli 


1 


i)  at    all   points  i  m   the   9  iw  sheet , 
these  -  irapL  -  v  ere  later  c\  anided  to  di 

if    there    «  c  incentral  ion    of 

either   the   rebellions   or   I  he    si  lul  ile     -  ih  er 
minerals.     Table    1    sin  m  s   n  suit  s  obtained, 

3  being  ii       i  ton  of  2 J 

lb.  :— 


Assa 

Prow  i  i . 

Assa,!  . 

l        111': 

1>,1    '     1! 

Original  Sample 

4ii  7 

24  4 

40-3 

Hutch 

47  1 

3-2-4 

3 1  •-' 

•  li-  Tailing  ... 

17  >i 

1  1   S 

Deister  ( 'n\ir. 

98  5 

60  II 

39  1 

Fine    ... 

103  0 

70  4 

22-8 

Middling 

1  !     ' 

-J7I 

38  s 

Tailing 

17  li 

.,'i  ii 

!  si  i fro  in  i .  1 1 1 

25  :i 

14  7 

II       v 

The  1  )eister  uffii  ient 

value    to   justify    shipping    to    the      melter. 
Hii\vr\  er,  it  only  aec  lunted  '  <r  18'8 

•  in  t  he  head.     There  is  no  ci  mci 
fcion  either  i  if  tin-  r  ibellious        oi    he  soluble 
silver,   and  the   best        trad     n   i  ibtained  at 
poinl   was  ."ii)    ,      \i    i  I    was  any- 

thing   found  tivi      of     improA  ement  - 

that  might  be     da  I  ■  I  he  plant . 

Similar   tests  v  a  he  Den 

Engineering  \V>  rks,   and   the  foil  pri  - 

ducts  assa\  ed  : — 


Prodi  i 

Jig  Feed. 

I     8  me«h 

23-6 

,,    Com-. 

1     s  mesli 

17  s 

,,   (2nd  run 

i      1     8  mesli 

44-9 

..    Tailing 

l     s  mesli 

16-4 

I  Classifier. 

[2  mesh.     C 

laise  spigot   ... 

36  1 

Classifier. 

fine  suig.il 

25  0 

Slime  overflow 

... 

249 

Experiments  made  localh   offered  no  pro- 
mise aL  ng   lines  i  ii   n  et   c  incentrat  ion, 
in  fact  the   vanne  finally    scrapped, 

leaving  onlj  the  Wilfleys  in  the  concentra- 
tion department.  Other  processes  wore 
investigated,  among  the  first  was  that  of 
Huff  Electrostati  :  Separator  Company  . 
which  reported  as  foil  a  sample  si  nt 

i  hem  : — 

The  '  re  n  as  firsl  crushed  to  1(>  mesh 
and  sized  on  20,  GO  and  200  mesh  screens, 
giving,  with  the  -Jim  mesh  product,  four 
sizes,  which  were  treated  separately  on  the 
i  Inn  machine. 


1     -         sil\ 


Tolal            sn;             ..[ 
'  Ire.  i  'i  i  ii.,  :         I ■-, 


10-20  i 
20-60  mesh 
I  mesh 
MIDDLING. 

10-20  mesli 
20-60  mesh 
60-200  mesh 

TAILING. 

10-20  mesh 
20-60  ii 
60-200  mesh 
Through  200  mesh 
I  'iiaccountetl  for.. 


1 3  3 

7-ii 
I  I 

7  li 

5  3 

._,.._> 

2 1  -i ' 

7 '7 
8-7 


II  I 
a  "i  S 
27-1 

18-8 

III  ii 
37  8 

9  3 

8  9 

Hi  ii 
28-4 


111 
■25 
II 

13 
■01 
■83 

•09 

s7 
•23 
47 
lin 


171 
t-5 


s  :. 

7-6 

."n  I 

10-0 

in  ;; 


:t  sn       inn  it 


darker    mil  ■ 
cl  anly    from    i  he    lighti  r    and    the    tailing 

n  by 
.    but    as  tl  neentrat  e 

high  enough  in  '  I  and  the  ship- 

ping charges,    the  alone    offei       ao 

i  lubles. 
1  •  pei  iments     were     i     iducted      al      the 
tituti  .   under 

I     i  Prof.    Edw.    1 

iminary  tests  with  ,   he 

nd  d       magn  iparati i 

Wetherill  machines,  followed  by  chloridiz- 
ing    troasl  ing    and  ling  ot    the   calcine 

and  direct  eyaniding  i  i  I  he  Wetherill  tail- 
ing. 1  quote  Erom  Pi  if.  Bugbee's  report  as 
i  -Hows  : — 

By    ehloridiz  i  t  ing,    followed    by 

idat  ion  or  In  po  leaching,  the  magnet  ic 

concentrate   ought    to   yield    a   much    better 

extraction  than  wi  tied  in  our  test .  and 

otic  tailing  might  be  made  to  yi   Id 

more  I  han  I  he  70  i 1  re  able  to  get .      1  '>\ 

the  c  unbined  process  it   seems  that  at    I 

rO      to  80   ,  of  the  silver  in  I  he  original  i  i-e 

iuld  bi    reci  \  ered.     The  .-•  si  of  doing   this 

would    naturally    be    s   eati       than    that    of 

direct    cyanide    treatment,    but    not    enough 

re  to  eat  up  the  added  -      i    n       ti  u 
Via    nolle   concentration    is   a    comparatively 
simpL    -  perat  ion    and    requires   little   atten 

t  ion.     Only  a  small  fract  i   a,   not   over  i 

"f    the    oi  iginal    i  re    would    require 
chloridizing   roasting   (in    case    this    method 
va  ould  be  i I  i  ■  mi  imical  I  han  ship- 
it    to  a  smelter)  and  the  rest  of  1 1 

v  iuld  be  givi  n  -  rdinan  <-\  anidi   t  reai  ment .  " 

The    best    concentrate    obtained    assa 
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TS oz.  per  ton,  so  undi  r  thi  conditii  ns  at  El 
Favor  it  would  be  n<  cessary  ti  I  real  the 
com  enl  rate  locally  :  thai  is,  by  chloridizing 
and  eyaniding. 

These  tests  ga\  e  higl  d  u  entrate 

had  I i!  obtained  i  a  the  I  luff  machine 

and  tlic  |"  ai  trac- 
possibilities.  While  the  total  extrac- 
tions indicated  arc  not  high,  they  pri 
an  irj  r  present  pracl  ice,  and 
an  id  .i"  i  lies  in  the  fact  that  i  mly  stan- 
dard machines  and  pi  5ed. 
.  iutlined  by  Pr<  I.  1  .ugbee  un- 
doubted!                   ■ i"  a\  emenl .        '  toe 

objection  to  its  adoption  at    El  Favor  was 
thai     it     involved   dry   crushing,    and    it    was 
i,  el  pr<  icess  ci  mid  be  de\  eloped 
that  would  bi  ily    adapted  to  the 

equipment  at  present  installed  at  the  El 
Favor  mill. 

An                   series                   as  carried  oul 
by  the   Henry  E.    Wc    d    I        Tesl  ii  g   < 
pany    oi    Denver,    Colo.        After   d 
various  tests  in  detail  they  sui 

'■  Tl  e         ults   of   standard   tn  atment    by 

i    ueeni  ration      and      cyanidation      are      so 

i  In  i-  lughl;    i  d  thai  we  a  nsidered  it 

ill-ad  test   further  along  thi  se  In 

We   d  ',  have  to    ad\  ise    i  hat    v,  e 

r  ucentration,   passing  the  tailing 

ound   throu  ■     ial    bromo  cyanide 

.  with  ii  i 

A   parallel   tesl    on  I  he   ci  ude   ore  with 

de   gave   a  t'2"8      extraction,    in 

lusive  del  of  1  he   tut  ility    i  it' 
tlial    I      '    i     nt. 

Spi  cial    tests    w ere    made   by    i  mrs 

is  and  cyanimide  as  used  under 

I  he    i  laney     patei  I     witl I 

bene  ur  case         I  »ireci   hyposulphite 

ul    roasi  ing,    n  ere   n<  >i 
tive  as  cy  anide. 

'  The   Gotl  schell    pi    cess      I     introdu 
sulplun  ic  acid   with   i  he  cy  anide   «  as   i  if  m  i 
fact,  was   a  complete  failure 
on  your  ore.      Mean    i  ,  introducing  reducing 
i  i  i-i  i  id  ihiirj  w  el  chL  .ridizat  ii  in  were 
tnpted  witlu  ul  suffii  ienl  success  to  war- 
further  investigal 

"II     is    1 ;  ■  i  dizing    i 

lessens  the  rec  nenl 

ii      .     .     .      . 

Ii    was   fi mud  t hat    i he   manganese 
ih      magnetic      under     the      hiS 
Wetherill    separator,    and    tests   were    made 
the    tailing    from    the    Wetherill    on 


assumption    that    the   ere,    once   thoroughly 
cleaned  of  the  manganese,   might   be  more 
easily    eyanided.       The  results   were  disap 
ing 

"S.i  persistent   has  been  the  tailing  a 
all  treatments  in  showing  aproximafo  ly 
ual  present  as  sih  i  i 

ii  even  occurred  to  ns  thai  possibly  this  was 
all  silver  and  could  be  platinum  or  its 

a iated   metals   at    times   present    in    the 

button.       Negative   results  are  again 
;         iply  as  a  matter  .  if  red  rd. 

"  A    compilation    of    some    i  me    hundred 

i  -   ci  inclusively    a   benefit   in  (.-very 

instance  where  a  reducing  element  is  intro 

duced.     In  a  wet  way  sodium  sulphide  was 

i'i  si  beneficial  but  erratic." 

Chloridizing  roasting  appearing  to    them 
the  mi    i  pri  mising  lead,  an  elaborate 
tests   was   made    along  that    line, 
which  they   summed  up  as  follows: — 

we  cui nd ude  that  you   are 
justified  in  demanding  a  recovery  by    a  2 
salt   1 1  asl    and   eyaniding   ...         ...     Tn 

very,  ditto  plus  concentrati   n     SOv'iO 
Furthermore,    by   exact    chloridiza- 
tion  and   >     anidation  you  should 

ivery    ...         ...         ...     85"0 

They  reported  the   most    desirable  condi- 
i  roast     i  15  minutes'  duration 
at  91    i    F.  with  2h     of  salt.     They  estin 
the    fuel    ci  usumption    in   a   furnace   of   the 
Wedge  type,   under  a  capacity    of   Mi)  tons 
per  24   hi  urs   as  8  gallons   crude  oil   per  ton 
re. 
The     problem     was     next     passed    to    the 
Wedge      Mechanical       Furnace       Company 
They  slated  that  the  fuel  consumption  esti- 
d  by  the  Henry  E.  Woods  Ore  Testing 
Company    was   probably   approximately  cor- 
rect.    They    state  further  : — ■ 

"  .  .  .  8  galli  'tis  .  if  oil,  figured  at  7 ' 
cents  l  s  Cy.  per  gallon  and  figuring  cast- 
ings at  about  2|  cents  and  labour  at  $2.50 
per  day  working  8  In  air  shifts,  and  figuring 
on  a  furnace  with  a  capacity  of  100  tons  per 
day,  would  judge  your  total  roasting  co  t, 
salt,  ought  not  to  exceed  80 
ciits  per  ti ai  of  i ire  n lasted. " 

Their  preliminary  tests  indicated  a  vola- 
u  i  i  I-JA-  of  the  silver  during  roast- 
ing (which  could  probably  be  recovered  in  a 
scrubbing  tow:er)  and  an  extraction  of  silver 
by  eyaniding  following  chloridizing  of  76'7°  . 
which    checks    fairly    well    with    the    Woods 

tests 
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While  "ii  the  subject  of  roasting,  it  may 
be  mentioned  that  tests  made  by  Mr.  Syd. 
D.  Kempton,  roasting  with  '2  sail  and 
cyaniding  the  calcine  for  (34  hours  with  a 
0-5  cyanide  solution,  gave  a  recovery  oi 
82-3  i'\  assa}  of  tailing.  Also  thai  work 
done  in  the  laborato  n  of  the  El  Favor  Min- 
ing Company  confirmed  the  above  results, 
and  demonstrated  thai  a  ven  short  roasl 
(less  than   15  minutes)  was  quite  sufficient 

r  effective  chloridizing.  At  the  time  the 
mine  was  abandoned,  a  small  furnace  of  the 
Stetfeldl  type  was  under  construction  to 
tesl   the  roasting  idea  on  a  larger  seal;.. 

In  view  of  the  tests  above  cited,  there 
seems  to  be  no  doubl  that  an  extraction  of 
su  .  less  volatilization  losses,  should  be 
obtained  bj  chloridizing  roasting  followed 
by  cyaniding. 

Experiments  made  at  the  EI  Favor  mine 
and  ehecked  at  Salt  Lake  ( 'u  j  on  reducl  ion 
of  the  manganese  b\  roasting  in  a  reducing 
atmosphere  gave  pi  miising  results,  a  char- 
acteristic tesl    being  as   Eollows: — 

15  gm.  of  ore  ground  to  100  mesh  was 
mixed  with  0'7o  gm.  [5  i  powdered  coal 
and  roasted  in  a  covered  scorifier  in  a  muffle, 
at  aboul  800c  C.  for  20  minutes.  The  mast- 
ed ore  was  agitated  in  a  bottle  for  24  hours 
with  a  <!•:;  solution  of  potassium  cyanide, 
then  washed  and  filtered.  The  heads  assay- 
ed 20  oz.  and  the  tails  5  oz.  silver,  being  an 
extraction  of  75  .  This  compares  favour- 
ably with  the  results  of  chloridizing  roasting 
and  merits  careful  consideration. 

Elmer  E.  Carey  reported  extraction  of 
25"6      b\    Ins   process   of  electro-amalgama- 

bii  u. 

The  Parks  Electrocvanide  Company  suc- 
ceeded in  extracting  kO  of  the  silver  in  the 
form  of  amalgam  in  seven  hours  with  a  con- 
sumption "I  5'28  H>.  of  cyanide  per  ton  of 
ore. 

Concurrently  witb  this  work  an  active 
campaign  was  carried  mil  locally-  b\  myself 
and  the  mill  superintendent,  Mr.  11.  L. 
Wilson,  both  in  the  plaul  and  in  the  labora- 
tory. \'i\  the  time-honoured  expedient  of 
getting  the  tonnage  up  and  the  costs  down 
and  by  improving  the  mechanics  of  the 
treatment,  the  business  was  made  to  show 
a  profit,  hut  the  main  problem  remained 
unsolved,  gt\d  we  had  to  contend  with  a  loss 
of  •">!)'  nt  niir  silver  in  the  tailing.  Mr. 
Wilson's  notes  on  the  work  dune  during 
this  period  were  unfortunately  lost  during 
the    rioting    which    preced.ed    our    abandon- 


ment of  the  property,  Inn    I  quote  as  Eollows 
a  summan    made  b>    him  as  a  matter 

of  n rd  alter  our  arrival    in    the    United 

States:— 

The     fi  -Hi  m  ing     inci  implete     dal  a     lei  \  i 
been    ]i  itted    di  \w  u     from     menu  in     se\  era! 
lis  after  the   last    work  was  done.     All 
■   and  dal  a   t  aken  dui'ing    i  he  <•  air 
the  work  ha\  e  been  des  ti    yed. 

The  first  series  of  experiments  was  made 
t  •   ascertain    w  hat    effect    acid    brine    would 
-  'ii  the  El  Favor  ores 
All   the  common   acids  were  used   with 
diffen  nt   strengl  hs  ol   salt    solutii  m.        I  loth 
leai  hing  and  agit  ation  tests  were  tried,  with 
i  i  results  by  leaching,  and  sulphuric  proved 
t"   be   t  In-   licst    acid   to    use   with   I  he  salt    in 
the   agitation    tests.      A   2      solution   of  salt 
b   2      of  acid  gave  the  best   results,   ex- 
iting  about    tin       ot    the    silver    without 
additional  treat  men]    by  cyanide. 

'This  was  ih it  satisfactory  with  the  El 
Favor  ores,  w  Inch  carried  about  -I  of  man- 
ganese, but  with  the  Camuchin  ores,  which 
can  ted  much  nn  ire  manganese  than  t  be  El 
I  avor,  i"-  cellent  results  u  ere  >  ib1  ained. 
Heads  carrying  more  or  less  34  oz.  of  silver 
were  reduced  to  aboul  2  oz.  in  the  rails  after 
e  or  four  washes  with  acid  brine. 
it  ii  in  w  as  carried  on  in  cl<  ised  botl  les. 
The  better  extraction  on  Camuchin  ores  was 
due  to  the  larger  content  of  manganese, 
giving  rise  to  conditions  lor  generating  more 
i  IT  line. 

"'  All  work  don.'  mi   the  E]   Favor  "les  has 

indicated  the  necessity  of  completely  de- 
o  impi  ising  i  In'  manganese  in  t  he  i  ire  befi  >t  e 
a  satisfactory  silver  extraction  can  he  obtain- 
ed. A  large  number  of  tests  were  made 
al  mg  this  hue,  with  the  result  t.hat  sulphuric 

add,  with  sin •hemical  capable  of  taking 

up  oxygen  readily,  proved  to  be  the  be«t 
ami  cheapest  method  of  decomposing  the 
manganese.  The  chemicals  giving  the  besl 
results    were    hyposulphite    of    soda,    oxalic 

acid,  sulphate  of  copper  and  ferrous  sul- 
phate. 

••  Tli,  hypo  was  ven  effective  in  cleaning 
up  the  manganese,  hut  used  as  a  prelimin- 
ary wash  it  dissolved  too  much  of  the  silver 
along  with  the  manganese,  making  it  neces- 
sary to  pro\  ide  means  for  tin'  reci  ivery  "I 
i  he  silver  from   that   solution.     An   attempt 

was  made  t mplete  t  In'  extraction  of  the 

silver  by  continued  application  of  the  acid 
hypo  solution.  This  seined  to  he  doing 
we'll   enough   nil  reprecipitation   of  the  dis- 
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solved  values  set  in  al  time  that  ex- 

traction  was   hall    -    mpl   ted.        Silver  was 
precipitated  on  iron  <  ir  am  othei  metal  that 
thi      i  ilut  ton  came  in  >■■<  utacl   with. 
"  I  should  hav<    liked  to  try  some  of 

ci  miter  ci I    methods   in  which  i  he 

tion    i  ■   uo1    allowed   t<  i  stand   but    taken   ofE 

nd     hen   re- 
turned to  the  chat  _<■        •        e  wen    an    ii  us 
tallatioi  I  an!  -  i  hen  in 

use    i    i    i     i  tnent ,   w<  d    for 

al  to  take  the  place  of  the  hypo, 
and  found  that  sulphuric  acid  and  oxalic  acid 
Id    dissolve    the    n  i      :     Ii 

qui  !  i>    n  ithout    i        icting    anj    ot    the 
For  '  I  ment   a  2      solution  i  I 

sulphuric   acid   v.  ith    I         !      xalic   acid  was 
I  nee  preliminary  was 

Ive   thi    manganese,  and  then  a  subse- 
quent   i  ■  i  L'acl  ion  1  de,   threi    i  c   I"1"' 
:u  inj      ufficient    b  >  reduce   the 
!    7             liver. 

■■  The  '    alii     i    d  ]      red  too  costh   and  a 

.miit  chem  ught,  with  the  result 

that     i'ii    u      sulphate  i  i  iron  was  found  to 

be   the   I"  - I   ■  '    apest    chemical   to  use 

with    tli<'    sulphui  I       The    dissolving 

act  ion  on  the  quicker  and 

perhaps  mi  ire  ci  unplete  than  with  am  i  if  t  he 
other  chemii 

"  |;       using     thi      I   ltous     sulphate     the 

:.i     ulphuric  arid  was  reduced  from 

2      i.i  l    ,  with  3      ol   fern  us  sulphate.     A 

si  ilui  ion   eoi  '  ■  ibove    st  rength    i  A 

n  -:.l  s  was  used  at   a  dilut  i  ui    oi 

solut  ion  to-  one  of  ore  ated  t'<  r 

1  i  urs.     The     mangam  -■     was     complete! 

,i        Ived  as  a  rule,  but  oi  i   illj    w  i  iuld 

i,   i    be,   indical  ing  I  hat    a  si  n mger  sulphuric 

solut  ii  'ii  might  be  used.     The  pulp  was 

nt.'il  and  washed,  and 

ii  three  i  ir  fi  iut  ■■■.  a  lies  with  t 1*3     c\  anide 

solution,  givii  ht  houi    peril  ids  i  it 

■  ation.     The   ext  ract  ion    \\  as   sat  isfacton 

in  n         ea  |    a  residue  in  the  tails 

I  ■  I  to  2  oz.  sih  er. 

I  \|,i:i 'I \    u     -■     ii   results,  and  in  si 
time,  wei  ed  b>   not  washing  the  pulp 

r  the  pre! dv  ash,  but  insi  i  '! 

alii  iv  ing    the    c;\  anidi     s  hit  ii  >n    to    remain 

slighth     arid. 

I    sin  nlil   have   liked    ti     have   used   sul- 
i      acid  in  placi  ulphuric,   and 

at   the  same  I  ime  i  he  ferrous  sulphate. 

"  A  great  numbei  '  i    nega- 

tive result  s  i\  ere   made,     uch  a     the  use  of 
id  sulphate  of  soda   in   place  of  sulphuric 


arid.     Acid  sulphite  of  soda  was  also  tried. 
i  did  not   dissolve  the  manganese 

ue  \\  ould  expect . 

'  The   last    wui I    di  nr   at    the   mini 
invest  igai  ing   tin    |  :  I  .    >  il   treating   I  he 

titrate     at     the     mine     and     shipping 
bullii  in.     A   process  \\  hicb  gave  pi  issibili 
of  success  and  which  we,  were  preparing  to 
;  i     o      i  large  scale,  <-  insisted  of  saturating 
the   concentrate   with   gas  oil,   or   crude   oil 

d  have  given  the  si \  i  esults  I  think, 

ten  giving  a  quick  roast  in  a  covered 
dish  in  a  hot  muffle.  Three  to  five  minuti  - 
in  a  lii  i  muffle  gave  the  besl  results.  After 
,  Ln  ci  mcent  rate  \\  as  regi  i  iund  to 
pass  .i  200  mi  :sb  screen  and  treated  in  the 
usual  way  with  a  0'5  solution  oi  cyanide. 
Three  or  four  agitations  of  about  ten  hours 
apieci  gave  satisfactory  results,  and  reduced 
the  silver  content  from  about  136  oz.  to 
l.'i'ti  oz.  as  tail. 

"  A  short  roast  in  a  hot  muffle  with  salt 

and  it    r  .  anide   treatm<  nt    Lia\  i 

good  results  alsi  . 

Wet    methi  ids   i  if   I  real  ing    t  he   ci  mi 
trate    \\  as   not    at    all   sai  isfacti  >r\    as    bhei 

a  large  amount  of  black  residue  in  tin 
ci  ncentrate  t  hat  ci  iuld  uot  be  deci  impi  -  d 
b\  sulphuric  arid  and  ferrous  sulphate,  and 
which  carried  high  silver  values. 

"  Other  solvents  were  tried,  but  no  results 
obi  ained.  " 

I    might   add  to  Mr.   Wilson's  notes  that 
sulphurous    arid    has    been    found    to    work 
•    both  mi  the  ore  and  on  the  concen- 
trate than  i  he  sulphuric  arid  he  \\  as  using. 

Since  leaving  Mexico  the  reseai  ch  has 
been  carried  forward  as  opportunity   offi 

:  \  -  in  samples  secured  Eri  im  Mexici  i  by 
pai  :el  pi  st  during  such  inters  als  as  mail. 
communication  is  open  with  that  district, 
the  '  ui    tanding  features  being  as  follows: — 

John  I  >.  Fields,  of  Maxville,  Montana, 
proposed  to  treat  the  ore  in  his  electro-flota- 
tion cell,  and  for  a  time  great  hopes  were 
entertained  of  this  process.  Results,  how- 
ever, were  erratic,  and  occasional  promising 
extractions  were  i  Efset  bj  the  partial  failuri 

i  confirm \  experiments.     Difficulty  was 

also  experienced  in  getting  from  Mexico 
sufficient  ore  for  the  tests  in  the  rather  crude 
cell  used. 

Continuing  the  work  of  Hamilton  and 
Wilson,  some  hundreds  of  tests  have  been 
made  on  processes  involving  the  removal  of 
the      manganesi       with      sulphur      dioxide 
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Naturallv    the   lii-i    attemp 
ward   finding    a    -  Ivent    for  the   silver   that 
would  be  unaffected  I  sulphur  dioxide 

left  in  the  pulp  a  :hiug  the 

Saturated   sail    solutions   gave   satis- 
factory     i  <ti  ad  i   ''-.     repeal   >1     treatra 
diss   h  ih  er,   bul    I  his 

line  was  at?  of  the  i 

culties  of  woi  cally  with  saturat- 

>\   kind.     Thi  were 

d  b\  electrofyzing  the  pulp  during  treat- 
ment,   but    n<>    benefit    attributable    to    the 
lit   was  observed.     It   was  de- 
mons! ver,   that  the    ma 
soluti  i      MnSO.,)   could  be  regenerated   l>> 
the  manganese  electrolytically, 
iterated  solution  being  as  active  as 
Antimi  mial  lead  plal    - 
tri  ides  and  the  manj;  anese  v,  as 
i  oxide. 

Furthei  tests  made  with  a  10  sail  solu- 
ti in  (always  using  the  sulphur  dioxide)  - 

traction  of  silver,  but  less  than  with 
stronger  soluti 

Combinations  of  salt  with  cyanide  solu- 
tions and  electrolysis  of  the  pulp  gave  re- 
sults n  better  than  those  obtained  with 
cyanide  i  mly. 

(  :  M  nations  of  salt  and  ferrous  sulphate, 
with  and  without  electric  current,  gave  no 
results  i  i  pri  >mis<  . 

Hj  pi  isulphil  la  all  ine  and  with  salt 

ions    as    I    .  70       oi    the 

silver. 

In  all  the  ab   re  tests  the  sih  er  and  man- 
■n    ti  gi  i  her  in  si  ilution.     The  tests 
d<  veh  iped  to  the  poinl   i  I   precipi- 
tating 1 1   ■  metals. 

From    this    on    a    double    treatmenl 
siven  the  ore,  the  idea  being  to  dissolve  the 
manganese    in    the    preliminary    treatment 
(bleaching    and  dissolve  the  silver,  free  from 
man-:    iese,i]  udary  treatment.     Sul- 

phur dioxide  alone  and  in  combination  with 
other  reagents  was  used  Eor  extracting  the 
manganesi  and  hypo  for  bhe  dissolution  of 
the  silver.  A  characteristic  test  was  as 
follows  :  — 

50  "in.  of  ore,  ground  to  100  mesh,  7-5 
,  250  cc.  wateS-  and  sulphur 
dioxide  were  agitated  together  Eor  24  hours 
and  filtered  on  a  large  Beuchner  funnel. 
The  chai  _•  on  1  he  funnel  was  next  lead  >  d 
for  2-1  hours  with  a  3  solution  of  hypo. 
The  heads  assayed  20  oz.  silver  and  the  tail- 
og3  i         gh  ing  an  85      exl I  ion. 


The 
the  pulp  with  air  in  a  large  separatory  tun- 
nel in   place  of  lea  ftesul  wed 
only  a  50     extracl  ion.      1 1   w  as  <-v  ident  that 
the  oxidizing                          air  agitation  was 

uental    to   the    solul  ii  □    ol    bb 
Mechanical  agitation  of  the  pulp  with  tr  p 
d    results   as   leaching. 
Jt  was    £i  und   possible  to  n  ■>'<      i  iduce 

both  thi      olution  strengtb 
treal    lent. 

It  became  e\  id<  nt,  howei  er,  thai  t  be  pre- 
cipitation of  ;  :  be  solu- 
tion with  electric  currenl  ution 
cai  1 5  Lug  sulphuric  acid,  w  hieh  is  destructive 
of  hypo.  We  should  fcl  er  to 
aerati  the  arid,  have  t>  Eoi  egi  i  the 
advai  immunity  to  acid  whicb  we 
had  hoped  to  find  in  tl                process. 

Attention  was  now  turned  i  i  a  double 
treatmenl     in\  oh  i    i  E    the 

manganese  with  sulphur  dioxide  and  ferrous 
sulphate,  with  cyaniding  of  the  bleached 
tailing.  A  feature  favourable  to  tins  pro- 
cess as  compared  with  the  hypo  process  lies 
in  the  fact  that  the  ore  carries  a  small 
amouni   of  gold,  which  luble  in  cyanide 

but  uot  in  hyp  V  i  haracteristic  ti  st  on 
this  pri  icess  is  as   I  llov  s  : — 

."in  gm.   of  ore  crushed  to   luit  mesh,   7.5 

L'in.    ferrous  sulphate,    250   ec.    water   with 

sulphur  d  gitated  for  24  hours.  Then 

filtei  ed  and  agii  ai  ed    Eoi    'J  I    hours 

with  air  in  a  1 1"3  solution  of  cj  anide. 
Head  assayed  22  oz.  and  tailing  1  oz.  ol 
silver. 

]t  became  e^  idenl  ai  this  si  age  thai  after 
complete  dissolution  of  the  manganese  all 
the  silver  was  soluble  in  cyanide  solution. 
Ih,        :  -    rathei    a    sur]  \  iew  of  the 

little  success  attained  in  the  treatment  of 
the  concentrate  by  bleaching  followed  by 
cyanide  treatment,  when  attempted  in 
Mexic  1 11  w  ■  (  er,  bhe  tests  u  ere  checked 
rej  itedl  and  a  practically  complete  ex- 
traction ol  the  silver  can  be  obtained  in  thi 
manner  described.  Doubtless  the  explana- 
tion lies  in  the'  substitution  of  sulphurous 
for  sulphuric  acid. 

Further  work  al  ng  thi  se  lines  resulted  in 
reducing  the  time  of  preliminary  (bleaching) 
treatment  to  2  hours  maximum  and  reduc- 
ing the  strength  of  solution  to  1  ferrous 
sulphate.  Reducing  the  strength  of  cyanide 
solution  below  0'3  lowered  the  extraction, 
but  it  ma\  be  thai  a  li  Qger  time  of  fcreai  - 
mi  nt   with  a   1   iver   strengtb  solution  would 


16 


Tin   Journal  o)   Th    Chemical,   Metallurgical  and  Mining    Society  oj   South    Africa.    Ang    1916 


have    been    as   efficient    as   the    use    of    the 
stronger  si  lution. 

Extraction    tests    od    ore    gri  und 
than   100   mesb   required    a    longer   time   of 
Treatment     and    failed    to     give     such 
extractions  of  the  silver.      It  was  also  found 
that  by  lengthening   the  I  ii  leaching, 

the   operation    could   I  iplished   in    a 

thicker  (1:1)  pulp. 

The  sulphurous  acid  gives  splen- 

did i  a  of  the   silver,   and  in  faef    ii 

,:!  |  Jution  of  the 

obt; id  b;    i  ■  anide  treatment 

aching  the  i  re  n  ii  b   sulphur  dii 
.hi  it  her  reducing  With  re 

cenl  developments  in  acid  proof  filters  thi  re 
nil  no  mechanical  handicaps  to  the  pro- 
ami  the  whole  operation  can  1"'  accom- 
plished with  standard  apparatus.  Th 
tieally,  0*58  parts  of  sulphur  burned  to  S02 
will  dissolve  one  pari  of  manganese.     There 

therefore  no  prohibitive  chemical 
sumption  of  reagents  to  Eear.  The  efficiency 
be  S02,  remains  to  be  worked 
out  in  practice.  It  is  difficultly  soluble  in 
water  and  bi  less  soluble  with  in- 
crease  of   I perature.       The   El    F>\  or   is 

iated  in  a  si  mi-tropical  climate.  It  was 
nevertheless  resolved  to  instal  an  experi- 
mental plant  of  a  capacity  i  t  5  tons  per  day 
at  the  mine  as  soon  us  conditions  in  Mexico 
make  it  pi  issible  or  wise  b  •  re1  urn. 

In    the    meantime    di  ents    on    the 

flotation  of  i  be  silver  have  been  so  enci  tir- 
aging  as  to  make   me   speculate  whether  a 

solut f   the    p  '"'  .had 

.     these  linos. 

During   the    past    whiter,    by   courtesy    of 

the  United  States  Bureau  of  Mines,   1  have 

had    the     freedom    of    their    Experimental 

Stat  ion  ut    the    I  'nivet  -it  \    of   Utah,   as  also 

the   advice  and  assistance   of  the   metallur- 

;    the   I  lureau,  ti  i  one  and  all  of  whom 

1  wish  t  my  thanks  for  their  hearty 

i  peraf  ii  >n. 

o.    I..    Ralston,    Assistant    Metallurgist    of 

i  In-    Station,   guided    irj    the    aotation   ■ 

I  he  silver,  and  excellent  n  -nils  lia\  e  been 
obtained  to  date.  The  machine  used  on 
the  experiments  was  a  Janne\  laboratory 
flotat  ion  machine,  capable  ot  tri  ating  500 
gin  of  ore  at  a  charge  for  the  most  p 
d  a  smaller  charge  t  ban  thi  on  accounl 
thi  oit  \    ot    the  ore)      This   machine 

an   excellent   for  laboratory    work   in 

I   i;ii  on,  and  gi\  es  results  remai ! 
i  tent   v  ii  ii   larger  flotation  units. 


Flotation  of  the  raw  ore  gave  unpromis- 
ing results.  As  a  matter  ol  record  it  may 
be  stated  that  flotation  w.as  attempted  in 
solutions  of  lime,  cyanide,  hypo,  caustic 
potash,  -odium  carbonate  and  sulphuric 
acid,  with  coal  tar  creosotes,  wood  creosotes, 
various  pine  and  pine  tar  oils,  cedar  oils  and 
others  for  frothing  reagents.  The  best,  re- 
sults obtained  along  these  lines  were  as 
s  : — 

tOO  jin.  i  I  i  ire  ground  to  1'  '  <  mesb  float  i  d 
in  .Janney  machine  with  2,000  ec.  water  at 
10c  C.  20  gm.  sodium  carbonate  and  20 
drops  8  Special  Pine  Tar  Oil  (from  the 
General  Naval  Stores  Company,  of  New 
the  following  products  were  obtain- 
ed :— 

l-i    Cone,    weighing    lis  gms.  Assaj    S0"8  ozs./ton 

aeet.  foi  7'6  Ext. 
2nd  C weighing  I8'9  -m-.   Assay   40-5  ozs./ton 

acct.  for  Hi  ii  Ext. 
oril  Cone,    weighing  26 '0  ;;>n-.   Assay   32'6  ozs. 

acct.  for  11-7%  Ext. 

i  aim. 'tit  of  the  tailing    sxtracti  d 
a  furthei  321  1     of  the  silvi  i  ing  a  total 

extract  ii  m    A  t32-3'  .     The  cot  iti     h 

ever,  is  too  I  w  grade  to  I".-  considered  a  c<  im- 
duct. 

Flotation  after  sulphidization  with  van 
reagents     was     now     tried.        Sulphurett     i 
hydrogen     gas,     sodium    sulphide,     calcium 
pi  ii  \  sulphide  all  are  effect  fve.     Eitb 
the  purpose,  but   most  of  the  work  was  done 
with  sodium  sulphide  (fused,  carrying  about 
GO      Vi  S)  on  account  of  its  being  available 
in  a  convenient  form.     At  El  Favor  calcium 
p  lysulphide  made  locally   would    probabl 
prove  the  mi  re  ecom  imieal. 

It  was  early  learned  that  the  silver  rebel- 
lious to  cyanide  was  equally  rebellious  to 
tli  itat  ion.     That    i-  .   flotation   as  de- 

veloped up  to  the  present  time  appear 
have  ii-  .Mart  on  the  rebellious  silver,  re- 
covering nnlj  the  silver  mineral  soluble  in 
ode.  This  is  certainly  nut  rtunate  as 
worn  it  the  other  way  round  the  mangai 
silver  problem  would  be  solved  b^  flotatii  □ 
of  the  cyanide  tailing  or  vice  versa  A  few 
tests,  however,  demonstrated  that  the  flota 

1 1   i a  an  ai  o  \  i,  Ids  it  -  sih  oi  1 1    cyanide, 

whereas  the  silver  remaining  after  flotation 
is  insoluble  in  cyanide.     Furthermore,  flota- 

i after  cyanide  treatment  fails  to  yield  a 

silver  bearing  concentrate.  It  would  appear 
therefore  that  while  the  results  of  flotation 
1 1 1 1 1 •  ■  1 1 i  -  are  especially  interesting  at 
this  time  on  account  of  the  scarcity  and  high 
! it   cyanide  and  zinc,  tlm\   do  not  offer 
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lution  of  tin'  manganese  silver  problem 

as   SUCh. 

The  sodium  sulphide  used  for  sulphidiz- 
ing  the  ore  lias  a  double  action  on  the  silver. 

The  soluble  silver  is  sulphidized  and  n 
ed  floatable,  and  in  addition  a  pan  of  the 
rebellious  silver  is  altered  to  a  form  soluble 
in  cyanide.  This  recalls  the  Henry  E. 
Woods  report  in  the  effed  i  bat  sodium  sul- 
phide  reduces  the  manganese  ami  frees  the 
silver  in  cyanide.  Their  observation  us  in 
its  erratic  behaviour  is  also  confirmed  in 
t  bat  while  a  in  to  2(  I  addil  ion  ext  racl  ii  in 
is  consistently  maintained,  1  have  not  been 
up  in  date  1 1 1  better  this  result ,  i'\ en 
by  the  use  oi  a  large  excess  of  the  reaj   snt 

Another  interesting  point  lias  been  de- 
veloped in  that  by  concentration  of  the 
tailing  from  flotation  plus  cyaniding,  an 
additional  LO  of  the  silver  in  the  ore  can 
he  rea ivered  in  the  f  inn  i if  a  ci mceni ra1  e  < if 
commercial  value.  As  high  as  ](in  oz.  silver 
to  the  inn  lias  been  attained.  Thai  is  to 
say,  a  sample  that  had  been  properly  sul- 
phidized and  floated  in  the  Janney  machine, 
and  the  tailing  from  this  cyanided,  would 
yield  a  further  1"  extraction  by  table  con- 
centration of  the  cyanide  tailing.  It  is 
he  noted  that  this  is  just  what  is  normally 
extracted  mi  the  Wilfley  tables  in  the  El 
Favor  mill,  and  it  seems  very  likely  that 
the  operation  i  if  t  In-  Wilfiey  s  in  ci  mjuncl  ii  n 
with  a  flotation  unit  would  increase  the  re- 
covery 1>\   that   amount. 

The  sulphidization  of  the  ore  is  accom- 
plished by  simply  agitating  m  a  weak  solu- 
tion i if  tin  alkaline  sulphide.  At  the  outset 
this  was  done  in  a  bottle  previous  to  flota- 
tion,  hut   the  time  was  gradually   shortened 

tn  a  poinl   where  tl peration  was  carried 

nut  righl  in  the  tl  it  at  ii  'ii  machine.  The  re- 
sults of  a  representative  experiment  along 
the  lines  indicated  are  as  follovi  s  : 

'200  gm.  of  ore  groiind  tn  LQO  mesh,  1 
Lin.  of  sodium  sulphide,  1,000  cc.  water  at 
ibout  Hi  C.  and  6  drops  Pine  Tar  Oil  No. 
8  agitated  slowly  in  the  J anney machine  for 
five  minutes.  Machine  then  filled  in  the 
l'i  iper  ln\  el  with  water  (2  l.tri 
speeded  up  and  the  concentrates  skimmed. 
Three  dr  ips  additional  pine  tar  nil  adde  1 
during  skimming. 

'The    flotation     tailing    was     filtered     ami 

■'l:l-hnl    t  n    IVIII'U  i-    ill.'    i    XCeSS    I    I     S    id  i  I  U  I  1    -III- 

pbide  (altered  tn  Na,S04'.'j  and  agitated  in 
a  2  litre  bottle  for  2  I  hours  with  a  0-3     solu- 
tion of  potassium  cyanide.     After  removing 


sample   !    i    a  ssay    tli>     rest  of  t  he   pulp  w; 
Lilly   panned. 

Assay   -  if  bead  sample  20  oz.   silver : 


i  loncenl  rate  i  float  | 
Flol  nl  ion  i.iihnu  .. 
Ext'd.  liy  <  !yaniile 
< 'y.miilr  tailing 
Gravity  concent  1 1 
Final  tailing 


w  eight  v  ■    '.'  in.' 


11    II 


•  i-.i 
ill-.i 


2-1 

924 


■    

i,       ton. 

1 7 1  5i  i 

'I  mi 

lll-S.ll 

J  60 

'-'I., 

s  -21 1 

98  00 

2-06 

616 

5  69 

19-80 

-is  5 


12  l 


I0--J 

28 '7 


I  nun 


The    total    extraction    by     flotation,    plus 
i  vanidatii  n    plus    ci  ncent  rat  ion    is   t  Inn 
Tl  :;    . 

h    will  of  course  be  suggested   I  hat   if  we 
are  to  use  cyanide  at  all  we  mighl   as  well 

el naii'  i  he  tli  it  at  ii  hi  and  reci  i\  er  i  he  silver 

as  bullion  rather  than  as  concentrate.  1 
am  not,  In  >w  e's  er,  present  ing  the  above  as  a 
feasible  process,  but  simply  as  the  resull  of 
laboratory  experiments  undertaken  to  learn 
as  much  about  a  rebellious  ore  as  pos 

S  hundreds    i  if    fli  ital  ton    i  es1  -    wen 

made    with    different    oils,    different    sulphi- 
dizers,    temperatures,    dilutions,    etc.,    etc 
A   complete  discussion  of  the  results  would 

be  beyond  the  sci  i] f  this  pa  per. 

Summary. 

The  processes  investigated  in  this  resi  ai  ■ 
fall  naturalh  into  two  classi  -     those  requir- 
ing il.i '   ci  ushing  and  i  In  ise  adapl  ed  to  a  w  et 
pulp- 
Considered    strictly    on    their    merits    us 
metallurgical  processes,    I   should  prefi 
former,  and  I  am  of  the  opinion  i  ha1  eit  her 
a  chloridizimg  or  a  reducing  mast,  followed 
I.;.    cyaniding,    offers    an    acceptable   process 
for  ores  of  this  class.     The    El    Favor   mill, 
hi  we\  er,    is   arranged    for   wet    crushing,    so 
under  anything  like  equal  efficiency    a    pro 
adapted   to   wet    crushing   would   have 
the  preference  in  our  ca  e 

The  chloridizing  n  >as1  on  1  hese  i  ires  is 
new    and    has    been    successfully    operate  'I 
The  reducing  v  ias1   is,  30  Ear  as  1  am  aware, 
untried    on    a    working    scale,    but    as    the 
volatilization    loss  would    I"'   less   than   that 
expected  in  salt  roasting,   and  might   e 
be  nil,   the  process  has  merits  that   desi 
serious  ci  msideration. 

The  low  grade  of  the  concentrate  obta  n 
ed  b\   magnet  ic  and  elect  rostat  ic  proci . 


Is 
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.1  ical  i  real  ment  oi  tin    ei  incen- 
trate,    >-    a   sei'i   n -    disai h  a ntag  I  it  is 

ipparent   advan- 

1  agi      "    aid    not    I 'i    m  ban    <■■  mni erbal- 

■  I    b\    the    grc  mplexity    <  if   plant 

required.       Umosl    certainh    this    would    be 

1   a  large  inst  allal  ion. 

Hamilton    | m      .    modified    b^    the 

additi  mal  rei  ppea        ti    ngl\ 

it.1     E  the  high  ex1  raci  ions  i  ib1  ained. 

in  fact   1  be  onh    process  tried  1  ba1   can 

aid  1 fer  a  real  si  ilution  of  1  be  trouble 

1  hers  are  makeshifts! 

In  the  pract  ical  applical  ion  ol  1  Ins  pro- 
cess there  seen  "I  a  \  >  lidirig  a 
,1  ubli  treatment,  the  firsl  working  in  acid 
solui  i  1  and  the  seei  md  in  alkaline.  A  sol- 
E01  silver  1  hat  \\  1  mid  110I  be  desl  ri  n  ed 
1.  acids  'i  1  hat  u  oukl  be  so  inexpensive 
that  a  con  iderable  loss  could  be  allowed, 
wi  ul'l    s<  ih  e   1  he    pn  iblem,    but    1     km  >w    of 

loss  of  sulphur  in   the  process   is  an 

1  n  Eacti  a-,  nnd  until  the  result  1  d  com- 

ial   1  perat  ion   1  i\  er  a   peril  id  ol    at    least 

nadi    11 11  iwn,  it   is  likeh   ti  1  rema in 

Si 

i  .1  at  ion   pvi  icess  does   not    pri  ifess  to 
the    difficulty,    but     possesses    manj 
that    are   at  1  ract  i\  <    at    the   present 
in  Rvej]    il    the    little   brow  n   brot  her   in 

ild  compose  his  affairs,  it  is  a 
qui  ti  11  \\  ln'1  her  \\  e  could  count  1  m  secur- 
ing a  st  1  ad;  up])]  ol  ■  /■  anide.  I'm  1  ber, 
at  the  pre  sent  prices  1  if  c\  anide  and  zinc  it 
appears  that  the  cost  of  realizing  .the 
silvi  r  in  the  high  grade  c  ucent  rate  produced 
might  w  ell  be  less  than  1  he  cosl  of  produc- 
ing diver  bars  at  the  mine  by  cyaniding.  A 
Sotatii  'i  unit  i  a  c  miparat  i\  eb  inexpensive 
machine  and  could  be  put  in  at  the  El 
I  '  mill  withi  nit  material  altera)  ion  1  if  the 
fli  v  •  1  1  The  pr<  icess  could  indeed  be 
mn  cial  scale  at  less  es pense 
than  « '  mid  be  incurred  b;  imilai  test  ol 
her  pi  "'i  -  ;es  pri  pi  ised. 
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\IK.I    M.I.I    RGJ 
■:■  I  "  \       FORMATIO  01        PURl        I  i. 

'Ili"    i 'Hi    comn ication    is    composed    foi     tin' 

most    pari    -I    extracts   from   letters   to   Sir    Robert 

Hadfield,   I   deals   with   the   nature  of   the   mole 

institution  of  pore  iron. 


It  i.s  believed  by  ii  large  school  of  metallurg 
that  ill"  A.  transformation  ran  be  satisfactorily 
explained  without  assuming  allotropic  change.  The 
\  transformation,  on  the  other  band,  is  generally 
regarded  as  involving  allotropy.  lint  it  appears 
ail,-, I  views  are  taken  as  to  what  really  con- 
stitutes an  allotropic  change,  ami  until  sum"  definiti 

conception  of   this  term   is  adopted     s iterion 

which  shall  decide  whether  a  given  transformation 
-Inc.  "i  does  mil  involve  allotropy  it  seems  that  no 
definite  advance  can  In'  made,  for  every  argui 
brought  forward  by  one  school  can  always  bi 
shown  to  be  inconclusive  by  another  school  whose 
fundamental  conceptions  arc  different.  One  "t 
Hi"  most  exacting  definitions  of  allotropy  is  that 
given  by  Benedicks.  The  criterion  is  one  of  mathe- 
cal    discontinuity,    i.e  ,    two    ordinates    for    thi 

same   abscissa.     The    definiti -    admirable    from 

a  theoretical  point  of  view,  but   it  appears  that  no 
experimental     work     is     ever     precise     enough     i 
approach    the    demands   of    such    a    definition,    and, 
therefore,    it    is    always    open    for    an    opponent    to 
lodge  complaints. 

A   definition   which    I    believe   to   he   satisfactory, 

ami  which  can  also  lie  subjected  in  direel  experi- 
mental    tost,     is    the    tllllllW'll 

Each  different  atomic  structure  of  the  moleculi 
is  an  allotropic  modification.  It  is  essential  how- 
ever, to  explain  the  word  'different1  used  here 
In  some  experiments  mi  'The  Influence  o'i  Mole 
cular    Constitution    and    Temperature    on    Magnetic 

Susceptibility,'   I  have  been  frequently   I n   led   to 

i  In-  e -lnsion  thai  (he  molecules  of  crystalline,  and 

even  of  liquid,  substances  arc  in  a  distorted  state. 
This  distortion  is  always  very  slight  ami  is  due  to 
the  action  oi'   restraining   forces  exerted   bj    n 

bouring  molecules  ach  molecule  of  the  material 

medium.     It  is  clear,  therefore,  that  the  configura 
tion  ol  a  molecule  in  a  crystalline  medium  is  slightly 
different   from   thai    of  a    molecule  of  the  same  sub- 
stance  in   the   liquid,      [f   the   mutual   influences  of 
lie'     molecules     were    withdrawal,     the     molecules     ol 

both  states  would  alter  their  configurations  slightly 
and  would  become  identical.  Such  a  relationship 
I"!  -en  Hie  molecules  is  of  the  nature  1  have  pre 
viously  called  'crystalline  grouping'  ami  the  dis- 
torted condition  of  file  molecule  is  not  to  he  re- 
garded  on  the  above  definition  as  indicating  alio 
tropy.      It.    indeed,    allotropy    were    determined    in 

this   way,   then   even    deg f   association   would 

imply  a  new  allotropic  form,  the  number  of  which 
would  he  infinite  for  each  substance  throughout  a 
finite  interval  of  temperature  and  'allotropy'  would 

he    a    useless   term. 

But  if  the  molecule  of  the  crystalline  .structure, 
on  withdrawal  <>l  ll>>  restraining  forces,  differ  in 
' figuration  from  a  free'  molecule  which  has  origi- 
nated in  some  other  way  (say  by  an  independent 
chemical  or  physical  process),  cither  as  regards  the 
integral    number   of    atoms    in    the    molecule    or    the 

relative   distributi f   tln.se  atoms,  even   if  their 

numbei  remains  the  same,  then  the  substance 
exhibits  allotropy.     As  examples   we  may   take  the 

oxygen  to  o? transformation  and  the  many  types 

of  isomers  known  to  organic  chemistry.  Not  only 
ii  allotropic  modification  characteristic  physical 
properties,  hut,  to  some  extent,  characteristic 
chemical  properties  too.  The  constitutional  formula; 
of  modern  chemistry  are  founded  on  the  assumption 
that  the  properties  of  a  substance  are  determined 
by  the  nature,   number,  ami  mutual  disposition 

the   atoms    within    the    molecule. 
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\,  stalline  forms  of  allotropic   modi 

tions    will    be    characteristic,    for    the    space    lattice 
will    1"'    conditioned    by    the    configuration    of    the 
ecuie  which    determines    the    restrainh 

n   shown   tli.it 
xactly    the    i  ry    be 

nto    quite    distinct    crystalline 

irily  imply 
defined  a] 

It    si  pointed   out    that    this   definitio 

;ned   to    meet    magnet  ic   cot 

■  nt  with  the  ri gnisi  J  chen 

'■''■  sting 

holding  the  molecules   in  position  in  the  crystalline 
structure  and   those   holding  the  together   in 

the  molecule,  and  it  the  latter  forces  are  large  com 
pared    with    the    former    (thermo-chei 

"ill  be  given  later),  then  tin 
ular   identity,   and   hence   the   rarity 
otropic  change,  will  not  be  a  su 
■ 

a  criterion  by  which 
e  of  the  so-<  died   /;  to    y  transformation 
sed.          Wi                                    that     the 
of  1!  and   y    iron  can  lie  inter- 
in   terms  ol   a   simple  atomic    constituti f 

ie.   and    the   point    of   impoi  l.i  1 1- 
.-     -    that    the    iron    molecule   CO) 
in  tl  i  i  me  mtei  •  i  he   /•' 

and    y    forms,   ami.-  therefore,   through   the   tranfor   ■ 

•    iron  t  i  ferr agin  t 

■    \  their  i^  no  change  in  the  integral  numb 
ig  i  he  iron  i  Weiss's  ■ 

vs  that  each  st at i    ol  pro     d 

thr    constant    of    '  urii      I        the    parameter   of   the 
ag     the     variation     ol     sp 
iptibility    as    a    I  mi  of   the    absolute' tern- 

In   conclusion, 
la  du   fir  /,'  an   fer    y  iui   i 

ms  magnetiques  mutuelles   sans 
lion  du  nomine  des  atomes  de  la  moli 
pliquer,     mais     la     concordance     des     di- 
pent  etre  due  au  hasard.' 

Hi  i,  ..  ral  numbei 

rd     \ 
n  allotropic  change-point. 
It  not,-    that    Barlow    and 

pointed  out  that  those  elements  which  crystal- 
lise    i  I    high  symmetry  are  the  ones 
slow  the  least   tendency  to  form  allotropic  modifies 
Iron   is   known  to  crystallise   throughout    the 
/;  and  y   ranges  in  cubic  system.     Further,  Retgers 
has  shown  that  tin-  highei  stalline  symmetry 
particulai    element    tin     smaller,    as   a    rule,    is 
the    number   of    atoms    contained    in    in.     molecule. 
,e    points    an-    consistent,    and    are'  in    favour   of 
in   iron. 

simple  atomic  constitution  of  the  iron  mole 
-   it   improbable  that   chang  ysical 

of  iron  'an  In-  due  to  a  rearrangement  ol 
tb-  atoms  in  the  molecule.  It  is  conceivable  that 
tie-  i  may  he  slightly  displaced  relative  to 

another  as  tin-  transformation  points  are  pa 
i  suiting    iron    mol 

distinct  type  possessing  a  new  set  of  properties, 
from   a    magnet ii    point   of   view,   assum- 
-         p        m  is  to  be  ascribed  to  polar  mole- 
-.    however    this     p  may     originate,    the 


■  i    such    a    view.         I 
ids      inter-molei  of 

molecular    forces    and  n  lecular      Ei 

small    chan. 

nu)  ential    in 

1  hen     the 
molei  ales  of  th  ■   /■   and    )    foi  ins  of   iron   won 
itel;     ident 

If  i  i  abrupt   change  of   i  In-  ai  nmii    con 

■  nil-,  then  cha  of  the 

propel  is   occur  at     \     must 

1  to  a  cha 

mu        be    of    su 
nature  thai  the  crysl  afl 

on  pa  sing    \    :  a  i  hange  of  the  closeness  ol  pai 
e    molet  ales    is  all   that    is   required.        I 
A      is    accompanied     1>\ 
of   the   molecules   in   the  dii  i      which 

is    characteristic    for    each    crystals    ol    sp 
magnetisation,   there   will   be   no  i    crystal- 

line symmetry,   while  the   increased   inter; 

'    the    molecules    will 
magnetisation.        The    variation    of    molecular    dis- 
tances    in    the   direi  tions    perpend  a  ular   to    i  hat    of 

an is  magnetisation  for  an  individual  crystal 

is   of    small    importance    from   a    magnetii     pi  i 

i        each    molecule   is   mainly    stn d    by 

the   molei  ale    in    front    and    the   one   behind    in    thi 
direct  ion  ol   its  magnetic  a  s  is.     Thu  -  thi 
tation    is    not    necessarily    inconsistent    with    kn 
magiv  ction    data    or    with    determination 

thermal   expansion   (linear  or  volume)   of  a      .     ■  m 
iron    crystals. 

If  there  is  a  change  of  molecular  arrangement   at 
A  .    then    mi    passing    this    point    there    "ill    I.. 
thermal  effect  determined  bi   the  diffi  i  I  veen 

the  internal  potential  energ  es  abi    e  and  below     \ 

in  iy    lie    an    accompanying    moli 
t i. in.  but  this  will  be  slight,  and  ms  already  pi 
out  i  cannot   he  regarded  as  implying  allotropi 
thermal    energy    evolved    on    cooling    throu 
ju-t    the   heat    of   transformation    from    a    more   open 
io  ,i  ,  loser  packed  cub  bed  above, 

with     probably    a     small     contribution    from     intra- 
molecular adjustment   resulting 

As   ahead-     pointed    out,   these   two    p 
of    the    thermal    evolution  |    iral  thi 

i I'    the    second    part    does    not     justify    the 

existence  of  a  new  type  of  iron  molecule       Accom- 
panying tin    re-grouping,  the  iron  molecule  take 

distorted  appi    ranee  of  thi 

on  1 1 i  her  side  of  A3.     I  nder  pi  essure 

no  doubt    _■  of  the 

molecules,  and.  a-  a  cons lence,  a  slight   variation 

of    tlie   atomic    separation    in    the   moleeuh         This. 
■ion  ..f   separation   will  he  different    for  differ- 
ent   pressures,   and.   thi  like  the   phenomenon 
of    a  ssociat  ion    mi  nt  ioni  A    on     p.     35] .    cannot    be 

i  ge. 

It   is  known  that  the  transformations  from 

to   ow  gen   and    from   white   phosphoru     I I    are 

exothermic.     The     thermal     lutions     ■ m 

in'.'  allotrop  c  and    isomet  ii    changes  ari    i  o rabh 

with  the  heat  -  of  formation  of  chemh  al  ci  i 

and   are  in  get  i  ■■  nol    wit  h   t  hose   in- 

i    from  the  liquid  to  i  in-  crj  stal- 
line 
I  h,     folio  ■  m_      iri  ilu        "'I  he    thermal 
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evolution  accompanying  known  allotropic  and  iso- 
iihi  ic   changes  : — 

Allotropic 

96     urn      oz ;=96    gm.    oxygen+59,200    gr.     cals. 

31  gm.  yellow  phosphorus     •'!!  gm.  red  phosphorus+ 
21,000  gr.   cals. 

Isonu  ric 

78    -in.    dipropargyl  =  78  ene-\  100,000    gr. 

cals. 

in     ally]    alcohol=58    gm.    acetone+ 18,600    gr. 
cals.=58   gm.    propaldehyde+22,600    gr.    cals. 

With  these  may  be  compared  the  following  values 
oi   the  Latent  heats  of  fusion  of  some  elements: 

Latent    Heat 
Element.  (gr.   cals.). 

Bismuth  ...  ...  ...  ...  13 

I  .illinium  ...  ...  ...  ...It 

Lead  ...  ...  ...  ...  5 

Silver  ...  ..."  ...  ...  22 

Tin  ...  ...  ...  ...  14 

Zinc  ...  ...  ...  ...  2S 

Galli ...  ...  ...  ...  19 

Phosphorus  ...  ...  ...  5 

These  latter  values  are  c parable  with  the  ther- 
mal evolution  during  the  transformations  of  pure 
iron.  From  the  recalescence  curves  given  by  Dr. 
Arnold  for  this  substance  the  rise  of  temperature 
i  largi  i  for  the  A  transformation  point,  and  is 
approximately  14°  C.  Hence,  taking  the  specific 
heal  of  iron  as  OT,  the  thermal  evolution  at  A  is 
II  gr.  cals.  This  small  thermal  evolution  favours 
the  view  expressed  above  that  the  A  transition  in- 
volves a  molecular  re-grouping,  similar  to  that 
which  hi. ins  in  tin-  ordinary  process  of  crystalliza- 
tion, rat  liei  than  a  re  building  of  the  internal 
structure  <>i  the  molecule.  Therefore  from  the 
thermal  point  of  view  also,  allotropic  change,  as 
defined  in  the  present  paper,  appears  to  !><■  absent 
at    A, 

The  co-exi  tence  of  thermal  expansion  and  ther- 
mal evolution  on  cooling  through  \  cannot  be 
advanced    as   an   objection   In   the   views   developed 

above,    for   the   same    phenomena    accompanj     ■ 

another  during   tin-  transition   from  water  toice 

1  am  inn,!,  indebted  to  Sir  Robert  Hadfield,  first 
f.,,  uggesting  the  application  of  the  results  of  my 
earlier   work   In   the   transformation-points   of    iron, 

ami  sec I   For  the  encouragement   he  has  given   me 

throughout     the    whole    of    -    correspondence." — 

A  l'\  Oxt  i  , ,  m.a.,  D.Sc,  Transactions  Faradaj 
Society.  Cashier's  Engineering  Monthly,  Dec, 
1915,  p.   351.     (J.  E.  T.j 


Mev\     I'm,  ortes    "i      'i,,n   i,,\      "  The    | ipal 

patentee!  ami  the  metallurgists  using  flotation  in 
prai  I  ice  have  ventured  Utile  in  public  as  to  I  In' 
underlying  theories  of  flotation.  This  is  not  be 
cause  Hie  in  itter  has  net  been  investigated,  but 
doubtless  is  due  to  the  feeling  that  no  ivholli 

fai  ton     1 1 ,  j     had     \  et     been    developed.      I  n    the 

I  nitea  States  the  subject  b.a  attracted  new  interest 
of  late.  Mi-  O.  [\  Dun-ell,  a  practising  engineer, 
proposed  in  thi  [fining  and  Scientific  /'/•  foi 
Septembei  In.  a  theory  ba  ed  upon  the  affinity  of 
na  ,  ,i,i  .  es  in  the  solutions  for  '  occluded  ' 
in    the    particles    floated.     Stated    briefly,    he 

suggests  that   these   two   gases   i i    and   collect   on 

m  Eai  ,■  of  the  solid   involved   until  a   bubble  is 


formed  which  is  sufficiently  large  to  float  the 
particle.  Oliver  C.  Ralston,  of  the  staff  of  the  Ex- 
perimental Station  maintained  at  Salt  Lake  City 
by  the  co-operation  of  the  ITiited  States  Bureau 
of  Alines  ami  the  University  of  Utah,  criticises 
this  theory  in  the  Minimi  ami  Scientific  Press  >f 
October  23.  He  holds  it  unproved  ami  unneces 
sarv.  and  slates  that  an  adequate  working  hypo- 
thesis can  l„-  built  up  on  the  known  facts  a  d 
stated  either  in  terms  of  inter  facial  tensions,  or  m 
terms  ,,t'  the  electrical  charges  of  suspended  parti 
eles.  The  first,  which  goes  back  to  Clerk  M.i 
well's  work,  is  the  morp  commonly  accepted  hypo- 
thesis.  Ili,'  electrical  theory  seems  to  have  be  n 
developed  simultaneously  and   independently  al    the 

!   ■    "    Expe m    Station.   ;,     the   Mellon    Inst  il , 

at  Pittsburgh,  ami  at  the  Case  School  of  Applied 
S,i,  in,'  at  Cleveland.  Mr.  Ralston,  in  the  Mining 
mill  Scientific  Press  of  October  23  last,  presents 
his  preliminary  results  so  that  other  investigators 
may  be  able  t,,  use  them  in  further  research.  The 
work  at.  tin-  Mellon  Institute  was  conducted  bj 
R.    ('.    Bacon   and  J.    M.    Callow,   and    Mr.    Callow 

gives   a    brief   statement   of    the   tl ry    in    his    paper 

read   before   the   Utah   section   of   the   American    In 
stitute    in    October    and    printed    in    the    December 
Bulletin.     At    the   Case    School,    where    Charles    H. 
Fulton    occupies    the    chair    of    metallurgy,    stn 
of   flotation    have   been    in    hand    for   the    past 
or    more,    ami    in    the    Minimi    ami    Scientific    I 

for    November    27    ami    December    II.    Tl la 

Bains.  Jr..   presents  the   results.      Mi     Callow    states 

the    il it    briefly    as    follows:     '  It    is    a    scientific 

fact    that    when    a    solid    particle    is    suspended    in 
water,   the   water    will    form    around    the   partii   i 
contact    film    which    generally    |„,-~esM's   an    elei 
charge,    the    amount    ami    polarity    depending    upon 
il"    nature   ,,f    the   surface   of    the    particle   ami    I  u 
electrolyte    in    which    it    is    suspended.        The    p  e 

set    ,■  of  these  charges  cm   be  de istrated   bi    the 

fact  that  the  particles  possessing  them  will  migrate 
when  placed  in  an  electrical  field.  It  has  I,,  n 
demonstrated    that    flotable    particles    have    charges 

of    polarity     (positive)    ami    that     non-flotable 

particles    have    charges    ,,t'    the    opposite    polarity 
(negative) ;  that     the     froth     1,    charged    negati 
ami    so   attracts    the    positively    charged   or    flotable 
minerals,  ami   repels  the  negatively   charged   or   111  •<- 
Rotable  ones.     It  is  this,  it  is  believed,  that  caus 
the   floatable    minerals,    galena,   sphalerite,    etc.. 
adhere  to  the  froth,  and  the  gangue  minerals,  silica, 
etc.,  to  remain  in  the  liquid  where  they  can  be  dis 
charged   as   tailing.' 

Mr.    Bains    adds   many    details    and    summari/ 
follows:       1.    tires    containing    valuable    minerals    or 

metals  that    are  ■_ 1   conductors  are  the  only  likelj 

ones  that  are  nii.iUe  for  flotation.  2.  To  buoy 
these  conductors,  it  is  necessary  to  simply  enough 
electrified  bubbles  from  below  t"  float  particles  of 
the  conductors  that  are  attracted  ;  hence  the  smal  ei 
the  bubble,  the  better  the  result,  the  amount  if 
gas  being  the  same.  3.  Some  dielectric  fluid  is 
necessary  to  cover  the  conductor  or  the  bubble  to 
prevent  the  dissipation  of  the  electric  charge.     The 

thinner   the    lil f    dielectric   ami   the   greater     ts 

dielectric  strength,  the  greater  the  effective  attrac- 
tive   force    ami    the    i e    permanent    will    be    the 

froth.  I.    Some    material     must     lie    added     to     the 

water  to  increase  its  conductivity,  to  obtain  a  clean 
concentrate  ;  acids    in   small   quantity   are    now    used 

He    also    suggests    that    since    tl lectrification      f 

minerals    varies    with    different     acids    ami    also 
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different  strengths,  preferential  Rotation  can  be 
accomplished  as  Eor  example  in  separating  blende. 
galena,  pyrite,  and  quartz  as  follows  :  '  Add  dilute 
sulphuric  acid  and  pan  off  the  blende:  then  add 
dilute  nitric  acid  and  pan  -ill  the  galena;  then  add 
dphuric  or  nitric  arid,  which  attacks 
the    pyrite    so    it    may    bi  iff.1     The    same 

result  may  be  accomplished  with  '  nitric  acid  above. 
varying  the   strength;  with   sulphurii    acid,   by   use 
robbing'   action;  or   by    use   of    hydrochloric 

and 'Other   reagents   that    attack    or   another   of 

the  minerals  more  strongly  than  another.'  He 
makes  another  statement  that,  if  the  electric  theory 
be  accepted,  has  a  bearing  on  the  disputed  question 
whether  in  flotation  the  phenomenon  as  essentially 
different  when  the  oil  or  frothing  agent  is  reduced 
to  tin-  extremely  small  amounts  specified  in 
Minerals  Separation  patents,  k  is  that  'the  sul- 
phides are  positively  charged  by  friction,  while 
the  fi'othing  agent  and  air  are  charged  negatively. 
Tin  o'l  surrounds  the  sulphides,  but  the  film  is 
so  thin  that  the  negatively  charged  bubble  is 
attracted  by  the  positively  chargi  d  sulphide.  If 
the  film  of  oil  is  too  thick,  the  attraction  between 
the  sulphide  and  bubble  is  too  feeble,  and  flota- 
tion fails.'  Mr.  Ralston  considers  that  'the  inter- 
facial  tension  and  the  charge  on  the  inter-facial 
film  are  two  different  physical  properties  of  one 
and  the  same  thing.'  and  states  that  '  No  one  can 
claim  that  electrical  charges  carry  the  whole  ex- 
planation of  flotation,  nor  can  it  be  stated  that  it 
is  merely  a  balancing  or  iuter-facial  tensions.'  The 
importance  of  his  work,  which  extends  also  to 
settlement  of  slimes  and  similar  phenomena,  is  that 
it  presents  at  least  strong  probability  that  the  laws 
of   colloidal   chemistry   are   applicable   to   ore   slimes 

suspension    coll lie    calls    them. 

If  indeed  the  analogy  be  sufficiently  close,  even  if 
it  lie  nothing  more,  progress  in  flotation  may  be 
immensely  accelerated  by  carrying  over  into  this 
field  what  is  now  known  of  colloids  and  electro- 
Statics." —  'Hi  Mining  Magazine,  Jan.,  1916.  p.  17. 
(J.    E.   T.) 


Cyanide  Treatment  of  Flotation  Concentrate. 
— "Extensive  application  of  cyaniding  to  silicious 
ores  some  years  since  upset  the  balance  at  the 
smelters  and  checked  the  decrease  in  rates  on  sul- 
phide rues.  This  in  turn  caused  the  cyaniders  to 
search  for  methods,  which  proved  widely  applic- 
able, of  local  treatment  of  concentrates.  Flotation 
is  now  luiiiuing  in  a  new  and  large  supply  of  con- 
centrates, ami  it  is  a  serious  question  how  far 
cyaniding  can  be  applied.  This  matter  has  been 
under  study  in  the  Butters  laboratory,  and  in  the 
Mining  and  Scientific  Press  Eor  November  20. 
Charles  Butters  and  J.  !•'..  Clennell  present  results 
of  work  mi  flotation  concentrate  from  the  San  Se- 
bastian mine   in   Salvador. 

•Tin-  difficulties  attending  the  treatment  of  con- 
centrate  by  cyanide,'  say  these  authors,  'are  well 
known.  The  process  of  concentration  collects  in 
a  small  bulk  not  only  the  valuable  constituents  of 
the  ore  but  also  those  substances  that  act  as  cyani- 
or  which  are  readily  converted  by  oxidation 
or  otherwise  into  cyanicides,  so  that  their  influ 

per  t f  materia]  treated,    is    greater  than  would 

be  the  case  with  the  unronoeut rated  ore.  Heavy 
minerals  such  a-  tin  sulphides  of  iron,  copper, 
lead,  arsenic,  antimony,  /inc.  ami  double  sulphides 
such  as  mispickel.  proustite,  pyrargyrite,  and 
bornito.    naturally    tend    to    accumulate    in    the    con- 


centrate.        If    some    interval    clap-  n     the 

formation    of    this    concentrate    ami     it.*    treat- 
oxidation   may    take    p  rmation   of   sul- 

phates,    arsenates,     ami     antimoniates,     which     are 

still    more    detrimental    to    cyanide    tic: ,n 

tin-  original  minerals.     These  difficulties  have 
wholly  .a-  partly  overcome  by  the  adoption  of  mi  - 
-us    in    the     treatment,     such    as     preliminary 
anil,  or  alkali  washing,  roasting,  line  grind- 
ing,   the    ii*,.    of    special    solvents,    such    as    bromo- 
cyanide,    ami     prolonged    contact    of    the    material 
with   cyanide,    extending    in   some   ca  es    to   ovi 
month. 

'  In  the  -  mcentrate  produced  by  flotation, 

minerals  composing  the  product'  a n-  sub- 
stantially the  same  as  those  obtained  by  gravity 
concentration,  consisting  of  the  sulphides  and 
double  sulphides  of  the  heavy   metals,   and   it   is  to 

be  expected    thai    the   same   difficulties   will   1 n 

countered    in    their   treatment.     But   as   the   concen- 
trate  :il- m  mis  a   considerable   part   of   the   oil. 

tar,  or  other  flotation  agent,  the  presence  of  this 
foreign  matter  must  be  taken  into  account.  In 
■-.  this  circumstance  introduces  an  addi- 
tional difficulty.  A  part  of  tin*  organic  matter  is 
soluble  in  the  cyanide  or  alkali  used  in  the  pro- 
cess, and  the  solution  so  formed  may  he  capable 
of  absorbing  oxygen.  The  effect  produced  b\ 
bonaceous  matter  in  precipating  gold  and  silver 
-i-l-  dissolved  by  cyanide  is  well  known  and 
lias  been  a  source  of  much  trouble  in  many  locali- 
ties. Some  of  the  constituents  of  this  matter  are 
not  easilj  eliminated  ami  appear  to  resist  oxida- 
tion even  at  a  high  temperature  :  roasting  under 
ordinary  conditions  does  not  completely  remove  the 
carbon:  it  is  probable  that  a  portion  derived  from 
tar  remains  in  the  graphitic  form,  capable  of  act- 
ing as  a  precipitant  for  gold  or  silvi 

Elaborate  tables  are  presented  showing  the  effect 
of  various  modifications  of  direct  treatment  as 
applied  to  the  San  Sebastian  concentrate.  It  was 
found  that  an  extraction  ot  98  could  be  obtained 
from  the  flotation  concentrate  after  roasting,  water 
ng  to  leai  li  out  the  sulphates,  and  cyaniding. 
Cyaniding  the  raw  ore  proved  unsatisfactory. "- 
C.  Butters  and  J.  E.  Clennell,  Mining  and 
Scientific  Press,  Nov.  20,  1915. — The  Minimi  Maga- 
zine,  .lair,    1916,   p.    51.      (J.    E.    T.) 


Thi:  Year's  Changes  in'  Crushing  and  Grind- 
ing.— "  The  year  1915  has  closed,  and  all  accounts 
must  be  audited  and  business  shaped  for  the  fol- 
lowing year.  In  crushing  and  grinding  machinery 
a  certain  type  gains  or  loses  popularity,  may  be 
by  reason  of  good  advertising,  by  successful  instal- 
lations, or  by  sonic  big  company  adopting  that  type 
of  machine.  One  cannot  look  about  at  the  present 
time  without  noticing  the  popularity  of  the  tube 
mill,  either  in  the  form  ot  a  hall  mill,  a  long  cylin- 
drical mill,  a  short   tube  of  big  diameter  and  short 

len    Mo    tin-   marathon   mill,   or   of    tl nical    mill. 

with  its  big  diameter  and  sizing  cone  The  need 
of  Unci-  grinding,  whether  for  concentration,  amal- 
gamation, cyaniding  or  flotation,  has  made  it  neces- 
that  we  have  a  machine  that  covers  a  wider 
of  reduction  than  that  formerly  possible.  m 
the  inlie  mill  has  been  lengthened,  ami  shortened, 
and  expanded,  ami  contracted  until  we  have  a 
choice    of    many    sizes    t"    suit    tin-    particular-    work 

u  , .       Ball    mills   ari  ns   on 


22 


I'h.   Journal  of   The  Chemical,   Metallurgical  and   Mining    Society  of   South   Africa.    Aug,  1916 


urfai  e  of  i lie  -  3  Under,  and  without  1  reer  . 
operating  like  the  usual  tube  mill,  by  displacement. 
The  5-ft.  cylindrical  mill  was  thought  to  be  the 
ultimate  diami  ter  a  lev,  yeai  -  a  ;o,  now  we  hai  e 
them  8  ft.  in  diameter  while 
hi     way    in    im  1  •■mum  ti  1 .    03     gh  ing    ut 

mill.     With    11  1     e    in    diameter,    the 

mill    has    been    shortened,    for    a    forced    E 1 

.■1    retun 11   ize    is    ec mil  allj     right, 

an(j  tii  ulaih    adapted    for   this 

,,i    work.     '  '    bee  n   lowered   bj    study- 
ing   1  he    1  iriou      Ei hat    pi'omote   economy,    so 

that   1  [rinding  in  unetei    tube 

mills  at   as  low   as  7  1  ound. 

The   follow  ui"   chart    shows     >  ■        efulm       of  tin 


deserved  popularity  of  the  cylindrical  tube  mill 
with  varying  diameter  and  length  according  to 
the  si  e  of  the  feed." — Algernon  del  Mar. — 
Minimi  and  Engineering  World,  Jan.  1,  1916, 
ill.   a.  A.) 


Warming  Cyanide  Solutions. — "At  the  !>  m 
ber  meeting  of  the  Institution  of  Mining  and 
.Metallurgy,  E.  A.  Wraight  presented  a  paper  de 
speriments  mad,,  with  the  object  of  as- 
certaining whether  the  rate  of  dissolution  of 
by  means  of  cyanide  could  be  increased  by  warm- 
ing the  solution.  The  published  records  of  similar 
investigations  are  limited,  and   the   resull     obi 

either    vaguely    interpreted,    or    attributable    to 


Flowsheet  Showing'  the  Usefulness  of  the  Tube  Mill  in  Stage  Grinding. 
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Our  primary   crusher   is   a   Blake   or   a    gyratory, 
illy  '  ,  Efective        <  lur     ei  ond  11 

ball  mills. 
I  f  our  object  is  am  .1  ;amating  with  or  w  ithout  con- 
ent  rating,    and  d        1  (ling    finer    than     in 

in.    h,    thi      i.   an  .   alone   are   i  ufl nt.     if    we   de 

lire   a    nn   mesh    produ  1    for   amalgamating    oi    con 
cent  rat  ion,    ■  e  maj    <■       nd      it  h  a  conical  mill,  or 
a    cylindrical   tube   mill    oi     short     length     and     We 

I     ter,   in   a   closed   circuit    with   a   classifier.     If 

we  desire  a   200  mesh    reduction    for  cyanide   treat 
I,,     we  must   use  a   cylindrical   I  ube   mill,   in  cir- 
•  nit,    with    a    classifier. 

When    we    use   a    dh  c    ci  0  to  r    for   sec la  rj     re 

duet  ion  for  concent  rating  ore,  it  must  be  follov  ed 
bj    a    conical    or   a    t  Elbe   mill    of    big    diameter   and 

I     leu  ;th,    and    v  hi  n    foi    1  he    product  ton    of    a 

slime  for  cyanide  treatment,  by  the  cylindrical 
i.iin    mill. 

I  E  we  hax  e  rolls  as  secondary  1  rus  hers,  and  1  he 
objeel  is  concentrating,  they  may  be  followed  by 
the  .'lineal  mill,  a  tube  mill  "i  medium  diameter 
1  ml  horl  length,  and  1 E  for  200  reduction,  by  the 
1  ylindrical  1  ube  mill. 

If  hall  mills  are  used  as  secondary  crushei   ,  the 

maj    I"1   able   to   deliver   a    1 lucl    sufficiently    line 

Eor  concentration,  but  if  not,  thej  must  be  followed 
as  in  the  last  instance,  by  a  conical  or  cylindrical 
mill,  and  if  for  an  all  sliming  process,  by  the  cylin- 
drical  tube   mill. 

From  a  summing  up  of  m;  ideas  thi  object 
certain    facts    may     l"-     gathered:        First.       The 

tamp  mill  is  still  with  us  for  amalga ting  and  a 

medium  siz<    product,  and  in  combination   with   the 

I  iindrical    1  ube    mill,    for   cj  anide    1  real nt    of    a 

lime      Si I.     The  popularity   of  I  i nil  al   mill 

product    up   i"  90   m  impetition   with 

a    cylindrical   tube   mill   of   big   diameter   and    short 

'it     «  ith    .  1     1  '  1  and     third,     the 


other  causes.     Mr.   Wraight   first   undertook  a 

isearches   in    which   the   pulp   wa 
heated  by  steam.     His  general   results  sin. wed   that 
though  rather  more  gold   was  dissolved   durin      thi 
fir  1    hour   by    hot    solution,    the   efficiencies   of    the 

hot  and   cold   solutions  were   ch   the  same  aftei 

ward.  His  individual  results  were  naturallj 
governed  by  the  nature  of  the  particular  ores 
treated.  He  subsequently  conducted  another  series 
of  experiments  in  which  the  agitation  was  effected 
by  means  of  hot  air.  In  this  case  he  obtained 
striking  results,  for  the  rate  of  dissolution  of  the 
gold  was  substantially  increased.  His  conclusion 
is  that  the  oxygen  effect  in  the  cyanide  reaction  is 
increased  when  the  oxygen  is  heated."  -E.  A. 
Wraight,  Proceedings  Institution  of  Mining  and 
Metallurgy.-  The  Mining  Magazine,  Jan..  1916 
,..   54.     (.1.   E.   T.) 


The  S01  \i>  Ingot  Problem.-  "Undoubtedly  the 
end  up  arrangement  of  moulds  is  Lest  trom  the 
point  of  view  of  obtaining  sound  steel,  because 
the  large  top  area  compensates  automatically  for 
irregularities  m  steel  temperature  and  in  teeming 
practice.  Many  mills  are.  however,  equipped  tor 
handling  '  hit;  end  down  '  ingots,  and  in  a  paper 
read  a  few  weeks  ago  in  San  Francisco,  E.  (lath- 
man   dealt   with   means    whereby   the   desirable    lag 

in   cooling  at  the   top  of   ingots   could    1 btained 

without   any  extensive  change  in  equipment. 

S ■  metallurgists  deliberately  prefer  'open'  in- 

a  certain  steels,  i.e.,  ingots  honeycombed  with 
blowholes  and  hence  having  relatively  little  true 
'piping.'  The  argument  is  that  such  ingots  will 
"ill  1.  solid  dining  rolling  or  forging  because  the 
surfaces  of  the  blowholes  are  not  oxidised.  Actu- 
ally all  heats  are  mi  re  or  less  oxidised  unless  made 
or  finished  in  the  electric  furnace,  and  the  line  'f 
demarcation    between    harmful    and    harmless    (?) 
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blowholes  is  difficult  to  define.  It  is  much 
practice  to  degasify  steel  thoroughly  by  use  of 
ferro-silicon,  aluminium,  titanium,  or  other  of  the 
relatively  cheap  deoxidisers  available,  thus  prac- 
tically eliminating  blowholes  avid  the  segregation 
caused  by  them,  and  obtaining  ingots  with  a  well- 
defined  shrinkage  cavity  at  the  upper  end. 

To  reduce   the   shrinkage  cavity 
obtain  sound   blooms   with    minimum   waste   in   erop- 

.111  ample  supply  of 
the    top    si   ■■■  a    of    the    ingol    lei    fill    in 
which    occurs    as    the    lowers    layers    bei  n 
This    ; 

a   big-end-up   mould:  or   it    may   1 btained    in    a 

big-end-down    mould    l>v    making    thi  walls 

of   the   latter   mhch    thicker   than    thi 
The   limited    hei  of    the    thin    neck    walls 

may   be   supplemented    by   a   sink  head   or   si. 
poorly   conducting   material    hung    freely    insi.l 
mould   cavity.     The   net  the  lowei 

t    80  !     of     lie   mould  heat- 

absorbing    capai  ity     than    the 

mould,   and,   at   the   same  time,  to  retain   plenty    of 
liquid   metal    to  ite   for   conti  ith   a 

minimum    of   piping.     The    en cessarj     to   i 

nate    pipe   and  ed    by   this 

means  to  10%  or  12  old   ingot. 

It  is  good  practice   to  strip  the  mould    from   the 
ingot  before  the   central    portions  i  E   the   latter 

ly  solidified   and   to   pi  in  a   soak- 

ing pit.  so  that  the  temperature  m  talised 

and  the  final  'feeding'  of  shrii  When 

the  steel  is  entire]  y  be 

rolled  whilst  the  interi  nore  plastic 

than  the  exterior.     Rolling-from  butt   to  In 
reducing  ingots  to  blooms   materially   reduces        m 
pins    loss." — E.     GotHman.-   The    Engineering     lic- 
it ir.   Feh.    15,    1916,   p.    270.      (J.   E.    T.) 


w   ix  Ore-Dressing    \\n   CYANiniNG       V    the 
December  meeting  of  the  Institution  of  Minin 
Metallurgy,  a  paper  was   presented  by  A.   W.     Mien 

lining  a  record   of  all   information  and  tin 

relating  to  the  effect   of  colloidal   clay   re-dn 

ing  and  cyaniding  operations.  He  discusses  the 
phenomena  of  absorption  and  adsorption,  as  ap] 
to  the  explanation  of  the  impossibility  of  removing 
gold  solution  from  clayey  slime  :  he  inquires  into 
the  causes  that  make  weathered  clay  slime  more 
difficult  to  treat  than  freshly  mined  material,  and 
into  the  reasons  why  milling  a  clayey  ore  in  cyanide 
solution   does   not    give  satisfactory    results   as 

when    the    milling    is    done    in    alkaline    water.      His 

d  conclusions  that  the  mam  losses  of  gold 

are   due   to   absorptioi     and    nol    adsorption.        Mr. 
Allen's    bibliography    and    discussion    of    the 
'if    various    writers    make     his     paper     valuabl 
A.    W.    Allen,    Proceedings    Institution    of   Mining 
and     Metallurgy.  —  The     Mining     Magazine,    Jan.. 
IM6,  p.  53.     (J.  E.   T.) 


Refining  of   Precipitated   G  iidi     Pro- 

nESs). — "Bullion  of  higher  purity  can   be  obtained 
if  the  usual  acid  treatmenl    of  cyanide   precipitates 

upplemented     by     treatment     with     a 
bichromate.      After    treatment    with    acid    as    usual. 
the  solution    is  1    slime    is 

mixed   with  a  quantity  of  water  equal  to  aboul    five 
times   its  dry   weieht.     The   mixture   is   heated   and 


i    I  imate   |  f  lb.   of  66       i  id   to   l    lb. 

I  I-     in    small     

time,   until      n  excess  of  chi  ,   for 

3   or    I    mins.      The 

the    residual    slime   well    v  r  (ties 

well,   and  cruci- 

I    nitre, 
yields  bullion  practically   free  lead,  and 

'III! 

I  I      w 


is    the    name  ,    an 

alloy,  or  group  of  a  high-speed  cut- 

ting  tools,    and    COni  ,  obalt   and 

or  bol  h.     '!  he  alloj    !  I  ,'  those  of 

steel    and  .  .,  exposure    to 

■    itures   bei  ■■     i   dull  red 

in(    to   abrasion, 

,    |  e  a, 

full.     '  iv  duced    to    the 

inding  the 
lattci    to  a  cuttii       edgi 

and    durability   of    the    material  es   are 

?iven  ...  ,i 

tion     was     used     on     cast    "iron 
pistons  :    in    the    first.    14,0  at    in 

4§  in.    in  diameter,  while  in   thi 

■    

For     fui  E 

Hat*  in  i      ,.t     1/  pt,     191S. — . 

/'.■  A  -    i  1915.    p. 

(J.  A.  W.) 


AND    <  iTHl  R    K  ...  ,N-  _ 

"  There   are   probably   nov,  i  in    plants 

in  active  operation  in  the  Uni  d  States.  Of  the 
oils  used  mainly  for  their  froth-producing  proper- 
ties the  most  successful  are  pine  oil,  eucalyptus  oil. 
cresol,  turpentine,  and  essential  oils:  kerosene,  gaso- 
line, and  a  mixture  of  1  part  of  castor  oil  and  I 
parts  of  kerosene  have  also  been  used  with  good 
results.         .Mineral    oils    and    tar    oils    are    used    as 

collecting    oils,     i.e.,    mainly    on    ac tnt    of    their 

selective   actioi sulphide   minerals;    in     general 

wood  creosote  and  oils  from  wood  distillation  give 
the  best  results  with  galena  and  zinciferous 
minerals,  whilst  coal  tar  products  are  more  satis- 
factory mi  the  case  of  copper-bearing  minerals. 
Oleic  acid  has  a  marked  power  of  separating  silica 
by  flotation,  [n  i  tperiments  on  an  ore  (60-mesh) 
from  the  Joplin  district,  containing  pyrite  and 
galena  in  a  calcareous  gangue,  satisfactory  results 
were  obtained  with  a  mixture  of  5  parts  of  wood 
ite,  '_'  of  pine  oil,  and  0'5  part  of  coal  tar; 
part  of  (lie  pine  oil  could  be  replaced  by  soap  solu- 
tion. The  effect  of  temperature  was  negligible,  and 
the   results  additi f  sul- 

phuric acid.  Addition  of  alkali  sulphate  or  ferric 
sulphate  promoted  the  production  of  clean  concen- 
trates, and  potassium  bichromate  "deadened"  the 
galena,  thus  permitting  a  preferential  flotation  of 
the  pyrite.  Successful  flotation  could  not  lie 
achieved   in  presence  of  fei  or  copper 

I;     I      \    in  asON,  .l/i  t    coo/  I  '/d  m    Eng., 
17      Journ.    -■■■■    ,  /    iji.    //,,/.   March 
15,  1916,  p.  312.     (J.  A.  W.) 
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Abstracts  of  Patent  Applications. 


188  15.  James  Peter  C'loete.  Improvements 
in  percussion  hand  drills  and  the  like.  9.8.15. 
Tins  application  refers  to  a  percussion  hand  drill 
comprising  a  drill  sharpened  at  both  ends,  to  which 
weight  is  attached  at  any  convenient  point,  the 
drill  being  used  as  a  jumper,  the  weight  serving 
;  .     force  to  the  1 


15.     Andrew  Frederii e  (1),  Frank 

Campbell    D at.      (2).     An    improved    pi 

for  the  treatment  of  crushed  auriferous  ore  pro 
ducts      9.8.15. 
Tins    application    relates   to    an    improved    process 

ill    of  aurifei  ous  stibnitii    ores   with 

a  solul r    free   hydrocyanic  acid    i njunction 

with  alkaline  bicarbonate. 


246    15.     John      Penhale.     Impi  iven    nts      in 

the   treatnn I    :  inc  gold    slimes.     30.9.15. 

This  application   relates  to  the  treatment  of  zinc- 
gold-slimes   recovered   in  the  ordinary   cyanide  pro- 
The    main    feature    of    the    process    is    the 
ivery  of  the  zinc  which  is  now    generally  being 
run   to   waste   as   zinc  sulphate. 

The    | >M  i  i    nsists    in    distilling    off    the    zinc 

after  limes   have  been  mixed    with   a 

specified     quantit;      of     litharge    and     carbonaceous 
matter. 


73    16      John      Thomas      Hird      (1),      Syd / 

-li     Crowther    Wilkinson.     (2).        Improve- 
ments   in    shaft    rollers,    idlers    and    the    like. 
16.3.16. 
This  application   relates  to  improvements  in  shaft 
rollers  and  tin*  like,  and  refers  to  a  previous  Patent 
No     130    I  i   by   Wilkinson.    I'm    a   method  of  lubri- 

cation   fr ml  re  of  spindle. 

The  prin  m   is  for  conical  outside  rollers 

in  a  set  of  three,  the  cent ne  being  of  the  usual 

V  section  and   terminating   al   the  small  end  of  the 
on  1 1 liter  roll 


(C.)     124    16.     Edward     Royal     Holden.     Improve- 
ments  in   the   treatment   or  ores.     23.5.16. 

This   applies i    relates    to    a    combined    method 

of  ore-treatment  with  solvents,  by  agitation,  frac- 
tional classification  and  electrical  precipitation  and 
amalgamation.  The  apparatus  consists  of  a  deep 
at,  provided  with  a  central  shaft,  a  number 
'.t    agitation -blades,    a    number    of    outlets    for    the 

i--   ] huts  in  suspension,  anodes  attached  to 

agitation  blades  and  a  copper  cathode  lining  to  the 

t      will,  li     is    amalgamated     with    mercury.     The 

method  of  operation  consists  in  agitation  of  the  ore 

with  suitable  solvent  at  such  speed  as  will  separate 

•I re  mil-  strata  of  differenl   specific  gravity,  and 

after  sufficient   tunc  lias  elapsed   fur  the  solvent   to 

.li  i     to    ill  :r:     nii  ly.    to 

settlei i    rats,   the   lowest    stratum    being   sent   to 

i     further    treat lit. 


125  i(.  Edward  Royal  Holden.  [mprove- 
ments  in  and  relating  to  apparatus  for  separat- 
ing ores.     '-'•'!  5  I 

This  application  is  for  an  apparatus  designed  to 
separate   crushed   ore   into   its   various   constituents, 


and  consists  of  a  U  shaped  conduit,  the  horizontal 
member  of  which  is  provided  with  an  agitator  of 
helically  disposed  blades  operating  above  a  shallow 
inclined  mercury  bath.  The  inlet  tube  is  provided 
with  pressure  water  to  maintain  a  constant  level 
in  both  limbs,  and  the  outlet,  or  sorting  column, 
is  also  provided  with  pressure  water  and  a  collect- 
ing vessel  at  the  base  of  the  column.  The  sug- 
gested met  hud  of  usinu'.  is  to  pass,  repeatedly,  the 
crushed  ore  through  the  apparatus,  adjusting  the 
pressure  in  the  sorting  column  to  suit  the  specific 
gravity   of  the  mineral   sought. 


li  .i        130    16.        David    Ewart    Rennie.        Improve- 
ments in   rope  rollers.     26.5. 16 

This  application  relates  to  a  term  of  roller  for 
incline  shafts  or  rope  haulages. 

The  claims  made   include  : — 

A  frame  made  of  plate  with  the  ends  bent  up 
In  take  the  ends  of  the  spindle  which  are  mack 
square,  one  end  fitting  into  a  square  hole  in  one 
end  of  the  frame  and  the  other  into  an  open  topped 
slot  in   the  other  end   of   the  frame. 

Outside  the  slutted  end  of  the  frame  a  rivet  is 
inserted  with  the  head  projecting,  it  is  claimed  that 
ilu-  will  prevent  the  spindle  being  lifted  out  of 
place  should  the  rope  get  over  the  end  of  the 
roller. 


('.      128/16.      Arthur     Edwin      Leigh      Scans      (1), 

The    British   Westinghouse   Electric  and   Mann 

facturing     Company,     Limited.      Improvements 

in     or     relating     to     pumps     or     compressors. 

5.16. 

This    application     relates    to    air.    gas    or    vapour 

pumps  in    compressors  of  the  kind  utilising  a  liquid 

in    tile    form    of    a    jet     or    spray    or    the    like    as    a 

working    medium. 


( '.  132.16  Francis  Henrj  le  Sueur.  Improve- 
ments in  devices  specially  adapted  for  the  use 
of  miners  and  others,  for  purifying  or  remov- 
ing dust  from  the  air  before  it  is  inhaled,  and 
also  ariplicable  for  inhalation  for  medicinal 
ami    other    purposes.      2.6.16. 

This  device  consists  of  a  vat  or  flask  of  metal 
made  fiat  in  shape,  and  of  a  size  to  fit  an  ordi- 
nary coat  or  shirt  pocket.  The  air  is  drawn  into 
the  flask  by  means  of  a  tube,  one  end  of  which  is 
immersed  in  the  water  ill  the  bottom  of  the  flask. 
Tin-  air  then  passes  through  the  water  and  out 
through  another  tube,  which  passes  to  the  lungs 
of    the    user    through    a    respirator. 


Changes  of  Address. 


Members  and  Associates  are  requested  to  notify 
tin  Secretary  immediately  of  any  change,  in 
address,  otherwise  it  is  impossible  to  guarantee  the 
delivery  oj  Journal*  ,,r  Notices.  The  Secretary 
should    '"     notified  at   once   of   non-receipt  of  Jonr- 

7e//s    and    Setters. 


Sadden,    E     I..    /"    May    Mine.    Banket  Junction, 
Rhodesia. 

I  f\.    W..   to    I'll.    Box    10.   Sabie.   Transvaal. 
Williams.    »;.     W..    I  a    South    Wales:    I'd.     Box 
3401.   Johannesburg. 
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Proceeding's 

AT 

Ordinary  General  Meeting-, 
September  16,  1916. 


The  Ordinary  General  Meeting  of  the 
Society  was  held  in  the  South  African 
School  of  Mines  Building,  Johannesburg,  on 
Saturday,  September  16th,  1916,  Prof.  J.  A. 
Wilkinson  (President)  in  the  chair.  There 
were  also  present:  — 

19  Members:  Messrs.  J.  Gray,  H.  A. 
White,  J.  Chilton,  F.  W.  Watson,  J.  Wat- 
son, A.  McA.  Johnston,  Dr.  J.  Moir,  Prof. 
G.  H.  Stanley,  J.  B.  Thomas,  J.  E. 
Williams  (Members  of  Council),  E.  W. 
Bennett,  H.  W.  Gill,  B.  J.  Hastings,  A. 
King,  P.  T.  Morrisby,  S.  Nettlcton,  S. 
Newton,  J.  J.  E.  Smythe,  and  T.  P. 
Waites. 

9  Associates  and  Students:  Messrs.  J.  K. 
Exter,  O.  A.  Gerber,  J.  Gibson,  J.  Ingram. 
E.  W.  Irwin,  D.  W.  Pugh,  T.  L.  Thorne, 
H.  Ward,  and  J.  A.  Woodburn. 

16  Visitors,  and  Fred  Rowland  (Secre- 
tary). 

MINUTES. 

The  Minutes  of  the  Annual  General  Meet- 
ing, held  on  Saturday,  24th  June,  1916, 
were  confirmed. 

ELECTION    OF    NEW    MEMBERS. 

Messrs.  J.  E.  Thomas  and  A.  McArthur 
Johnston  were  elected  to  scrutineers,  and, 
after  their  scrutiny  of  the  ballot  papers,  the 
President  declared  the  following  gentlemen 
unanimously  elected  members:  — 

Boyes,   Reginald    Gumming,    Great    Belingwe    Gold 

Mine,   Belingwe,   S.    Rhodesia.     Mine   Manage]-. 
Hilton.     Harry     Clifford,     Village     Main     Reef 

G.M.   Co.,  Ltd.,  P.O.   Box   1091, "Johannesburg. 

Mine  Manager. 
Farrell,     George     Frederick     Grice,     95,     First 

Avenue,    Melville,    Johannesburg.     Shift    Boss, 

Ferreini    Deep,    Ltd. 


Johnson,     John     Hayward,     Roodepoort     United 

Main    Reef    G.M.    Co.,    Ltd.,    P.O.     Box    115, 

Roodepoort.     Cyanide   Manager. 
Mann,   James   Dunloe,    Porges   Rancfontein   G.M., 

Co.,    P.O.    Box    146,    Randfontein.     Reduction 

Manager. 
Orenstein,  Alexander  Jeremiah,  M.D.,  M.R.C.S., 

L.R.C.P.,   Rand  Mines,   Ltd.,   P.O.   Box   1056, 

Johannesburg.     Sanitarian. 
PEARCE,  John    William,   P.O.   Box  5778,  Johannes- 
burg.    Mine   Manager. 
It    was    announced     that    the    following 
Associates  and  Student  had  been  admit  til 
since  the  last  meeting:  — 
Dalrymple,   James   Livingstone,   New  Modderfon- 

tein    G.M.    Co.,    Ltd.,    P.O.    Box    25,    Benoni. 

Mill   Shift  Leader. 
Wilson,     George     Caldwell,     50,     Plein     Street, 

Johannesburg.     Metallurgist. 
Exter,   Julius   Karl,    S.A.    School   of   Mines   and 

Technology,,     P.O.     Box     1176,     Johannesburg. 

Student. 

ROLL  OF  HONOUR. 

The  President:  It  is  with  very  deep  regret 
that  I  have  to  announce  the  deaths  of  the 
following  :  — 


Members. — 
Lieut.   T. 
Lieut.  W. 

Associate. — 
Lieut.  A 


H.   Clesham. 
Nicklin. 


On  active  service. 


R.  Flynn.       J 
And  also  the  following  Associates:  — 
Mr.  A.  Gifford. 
Mr.  C.  J.  van  Loon. 

1  would  asy  you  to  pass  a  vote,  in  honour 
of   their  memon  .    sin  ndiiii.'. 
All  present  rose  to  their  feet. 

DISTINGUISHED    SERVICE. 

The  President:  The  Secretary  informs 
me  that  it  has  been  officially  notified  that 
another  member  of  the  Society,  Lieut.  0. 
D.  Filley,  has  received  the  Military  Cross. 
It  is  a  great  pleasure  to  make  such  an  an- 
nouncement, and  the  gallant  Lieutenant  has 
our  best  wishes  for  further  successes. 

There  are  two  of  our  members  on  active 
service,  who  lane  rendered  distinguisl  d 
service  at  the  front  and  with  whom  the 
Secretary  has  been  in  correspondence.       I 
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refer  to  Capt.  G.  W.  Williams  and  Major 
Ralph  Stokes,  who  are  both  well  known  to 
many  of  us  here.  We  have  letters  from 
these  gentlemen,  which  I  will  now  ask  the 
Secretary  to  read. 

The  Secretary:  You  will  remember  that 
some  months  ago  we  asked  if  anybody  would 
like  to  subscribe  for  comforts 'to  be  trans- 
mitted to  these  two  gentlemen.  The  result 
of  this  appeal  was  that  four  guineas  were 
subscribed,  three  of  which  were  sent  to 
Major  Stokes  and  one  to  Capt.  Williams. 
The  letters  in  reply  read  as  follows:  — 

From  Capt.   G.    W   Williams:— 

"  I  have  to  thank  you  for  cheque  received 
for  the  men.  I  duly  bought  the  cigarettes 
and  gave  them  to  them  from  the   Society. 

"  We  have  just  emerged  from  one  of  the 
great  battles  of  the  '  offensive.' 

"  At  one  time  the  South  African  Brigade 
were  on  our  right.  They  did  gloriously, 
gloriously.  I  saw  the  Brigade  coming  out 
to  rest.  They  paid  a  heavy  price,  but  they 
did  splendidly.  It  made  me  very  proud  of 
my  old  connection  with  the  I.L.H.  and 
T.M.R. 

"  But  all  the  troops  have  done  well, 
though  of  course  some  units  have  done  bet- 
ter than  others. 

"  This  war  is  hell,  it's  organised  ,slau 
ter,  and  we  are  all  longing  for  peace — 
ided  it  i.-  such  a  peace  as  we  shall  dic- 
tate, and  that  justice  shall  be  done  to  those 
who  suffered,  and  retribution  comes  to 
those  who  are  guilty  of  every  foul  act  that 
the  mind  of  the  Hun  could  conceive. 
There's  the  hell  of  a  debt  to  pay.  and  1 
hope  1  live  to  see  it  paid. 

"  This  is  a  fair  land,  a  land  of  open 
downs,  of  villages,  of  tree-bordered  streams. 
It  is  now  a  shell-scarred  Hell.  Villages 
have  vanished  as  completely  as  Ecbatana 
and  the  "courts  where  Jamsayd  gloried 
and  drank  deep."  Orchards  are  gone, 
woods  are  merely  tangled  masses  of  shat- 
tered stumps,  chateaux  are  tumbled  piles 
of  crumbled  brick,  churches  are  amorphous 
piles  of  white  stone.  I  pray  that  the  day 
may  come  when  Germany  shall  see  her 
towns  laid  flat,  her  orchards  and  fields  but 
wastes  of  shell-pocked  soil. 

"  There  is  no  man  who  has  gone  into  this 
fighting  who  has  not  gone  down  into  Hell, 
but  there  are  none  who  survive  who  do  not 
wish  to  carry  on  till  justice  is  (lone.  We 
have  made  a  graveyard  for  men  of  all  the 
Empire  by  the  Picardy  streams,  but,  by 
God,  we've  given  the  Huns  hell. 

"They  lie  together  here — Home-born  and 


Anzac.  South  Africans,  Maories,  Newfound 
landers ;  horse,  foot,  and  guns :  French. 
British,  Indians.  Arabs  from  X.  Africa.  It 
is  in  truth  an  Imperial  burial  ground  that 
we  have  made  by  these  willow -bordered 
streams. 

1  am  glad  to  say  that  my  Company  did 
well  and  received  a  high,  a  very  high  per- 
centage of  honours,  and  from  a  casualty 
point  of  view  we  got  off  very  well  consider- 
ing all  things. 

"  Please  remember  me  to  everyone  1 
know. " 

From   Major   Stokes  : — 

"  I  read  the  words  of  the  Chairman  at 
the  April  meeting,  conveying  to  me  the 
congratulations  of  the  Society  on  my  recent 
promotion.  with  tremendous  pleasure. 
There  is  nothing  so  stimulating  as  the 
watchfulness  of  old  friends,  and  nothing 
more  gratifying  than  favourable  remem- 
brances. 

"  The  generous  gift  of  the  two  members 
has  arrived.  There  are  now  many  Band 
officers  in  the  Tunnelling  Service,  and  I 
have  distributed  the  money  to  the  sappers 
by  asking  nine  of  these  officers  to  buy 
smokes  for  some  of  their  men.  The  donors 
may  be  confident  that  their  gift  will  reach 
men  who  will  be  deserving  and  apprecia- 
tive. " 

The  officers,  to  whom  lie  distributed  the 
money,  were  :  — 

('apt.        R.       F.      .1.        Weeks.       171        Co., 

R.E.  (Associate);  Lieuts.  B.  B.  Briscoe, 
172  Co.,  R.E. ;  W.  G.  P.  Cobbett. 
170  Co.,  11.  E.:  E.  P.  Cowles,  170 
Co..  R.E.  (Associate):  H.  W.  Graham,  185 
Co.,  R.E.  ;  X.  W.  Graham,  170  Co.,  R.E.  ; 
W.  D.  Madore,  254  Co.,  R.E. ;  E.  Pam. 
170  Co.,  R.E.  (Past  Vice-President),  and 
A.  0.  Wraith,  182  Co.,  R.E.,  all  of  whom 
have  written  gratefully  acknowledging  the 
gift. 

I  have  also  received  a  note  from  Lieut. 
H.  R.  Ruggles-Brise.  who  has  also  earned 
the  distinction  of  the  Military  Cross.  He 
says:  "  I  am  at  home,  still  trying  to 
recover  from  a  wound  in  the  leg.  but  hope 
very  soon  to  be  fit  again." 

The  President:  These  letters  do  not  call 
for  any  comments:  I  think  they  speak  for 
themselves.  We  are  grateful  to  the  kind 
donors  of  these  gifts,  who  will  be  pleased  to 
learn  of  their  distribution.  We  are  also  glad 
to  hear  from  our  members  on  active  service 
and  I  am  speaking  for  you,  when  I  say,  that 
they  carry  with  them  our  most  earnest  good 
wishes  for  the   successes  we   are  sure  they 
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will  achieve  We  also  hope  that  the  day 
will  soon  be  here  when  we  shall  welcome 
them  back  amongst   us  safe  and  sound. 

I    have    another    letter    Erom    one  of  our 
Past   Presidents,  Mr.  R  rt,  who  so 

1  shall  be  glad  if  you  will  let  members 
know  that  if  any  of  them,  or  am  of  their 
friends,  are  coming  home  with  the  inten- 
tion of  joining  the  Royal  Engineers,,   I  may 

l  some  assistance  to  them  in  the  way 
of  putting  them  into  touch  with  the  right 
officials,  without  loss  of  time,  and  that  they 
need    have    no    hesitation    in    enlisting    my 


services  in  this  direction  if  they  think  I  can 
be  of  use.  At  present  I  am  training  a  batch 
of  R.E.  officers  in  some  special  survey 
work,  and  so  am  in  more  or  less  close  asso- 
ciation with  the  corps." 

Should  any  member  know  any  of  our 
members  or  associates,  who  intend  to  go 
home,  I  hope  they  will  bring  this  informa- 
tion to  their  notice. 

I  will  now  ask  our  senior  Vice-President, 
Mr.  H.  A.  White,  to  take  charge  of  the 
meeting  whilst  1  read  my  Presidential 
Address. 


RECENT     ADVANCES    IN    CHEMICAL     INDUSTRY. 


PRESIDENTIAL     ADDRESS. 


By  Prof.   J.  A.   Wilkinson. 


The  period,  through  which  we  are  at  this 
moment  passing,  will  be  writ  large  in  his- 
tory. Its  titanic  international  struggles 
will  make  it  famous,  its  methods  and 
powers  of  destruction  of  men  and  material 
will  render  it  notorious.  But.  notwith- 
standing the  mighty  efforts  of  the  nations 
I  ni  al  the  moment  to  a  single  purpose, 
it  has  not  been  forgotten,  that  the  time  is 
soon  coming  when  the  sword  will  be  laid 
aside,  and  energy  must  be  concentrated  on 
commercial  and  industrial  progress  with  all 
the  assistance  science  and  scientific  organi- 
sation can  render. 

Those  countries,  which,  in  view  of  their 
past  achievements,  may  be  reckoned  as  the 
premier  nations  of  the  world,  whether  en- 
gaged in  the  struggle  or  not,  are  making 
preparations  and  taking  stock  of  the  raw 
materials  of  industry  within  their  domains, 
with  the  primary  object  of  winning  a  com- 
mercial success,  such  as  will  lead  to  con- 
tinued national  preservation  and  prosperity. 
The  means  proposed  to  achieve  this  end. 
possess  no  features  of  novelty  to  those 
acquainted  with  modern  scientific  method 
and  the  numerous  instances  in  which  its 
utility  has  hitherto  been  proved  for  this 
particular  purpose.  In  fact  it  can  be  said 
fco-day  without  fear  of  contradiction  that 
nations,  which  heed  not  the  lesson,  must 
quickly  succumb,  since  the  might  of  science 
is   indispensable   for  the  of  man- 

kind. There  is  no  phase  or  branch  of 
scientific  knowledge,  which,  I  venture  to 
state,  has  assisted  and  is  increasing  its 
capacity  to  assist  in  the  development  and 
utilisation  of  national  resources,  more  than 


the  one  I  have  the  honour  to  represent, 
and  for  this  reason  at  such  a  period  as  the 
present  it  should  require  no  apology  to 
transfer  your  attention  for  a  brief  space 
from  cyanide  vats  and  rock  drills,  to  a 
brief  sketch  of  some  of  the  most  notable 
advances  in  chemical  industry  during  recent 
times. 

Of  the  materials  used  for  the  construc- 
tion of  apparatus  in  most  branches  of 
chemical .  industy,  iron  in  some  form  or 
other  still  reigns  supreme,  but  much  re- 
search has  been  successfully  undertaken 
to  discover  alloys  of  iron,  which  will  meet 
the  requirements  of  the  chemist,  more  par- 
ticularly with  regard  to  corrosion.  The 
knowledge  of  the  catalytic  influence  of 
carbon  on  the  physical  properties  of  iron  re- 
sulting in  the  production  of  steel,  suggest- 
ed investigations  of  the  effects,  which 
might  be  possible  with  other  elements; 
whilst  the  abundant  production  of  ferro- 
alloys in  the  electric  furnace  by  Herault 
in  the  first  instance  and  by  the  powerful 
reducing  action  of  aluminium  on  metallic 
oxides  at  high  temperatures  gave  the  neces- 
sary impetus,  and  at  the  same  time  led  to 
the  investigation  of  these  effects.  The  re- 
sults of  this  work  have  rendered  possible 
the  development  of  the  automobile  indus- 
try, and  the  successful  navigation  of  the 
air. 

But  in  addition  to  these  triumphs,  other 
problems  have  been  either  solved  or  brought 
much  nearer  to  final  solution.  Silicon 
steels  containing  a  high  percentage  of  sili- 
con are  now  extensively  manufactured  ow- 
ing   to    their    powers    of   withstanding  the 
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action  of  acids,  and  those  containing  a  low 
percentage  are  utilised  in  large  quantities 
for  electrical  purposes,  on  account  of  their 
high  resistance.  Chromium  steels  have  been 
used  for  some  time  for  shoes  and  dies  in 
stamp  mills,  and  chromium  molybdenum 
iron  alloys  are  distinguished  by  their  resist- 
ance to  the  attack  of  acids.  Chromium 
iron  alloy  containing  a  high  percentage  of 
chromium  and  little  or  no  carbon  is  stated 
to  resist  the  action  of  ozone  and  the  nitric 
oxides.  Nickel  alloys  containing  22% — 
23%  Ni  are  non-magnetic,  and  resist  corro- 
sion and  rusting ;  a  30%  alloy  is  used  for 
marine  boiler  tubes,  and  a  5%  alloy  with- 
stands the  action  of  hot  caustic  soda.  In- 
crease in  the  percentage  of  nickel  decreases 
the  co-efficient  of  expansion  to  that  of  glass 
and  alloys  of  this  character  are  known  in 
commerce  as  invar  and  platinite.  More 
recently  Prof.  Arnold  has  discovered  an 
alloy  containing  13%  Ni,  0-55%  C,  which  is 
so  hard  that  it  cannot  be  machined,  a  dis- 
covery, which  may  yet  be  of  some  import- 
ance here.  The  economic  production  of  an 
iron,  which  will  in  large  measure  withstand 
the  action  of  ordinary  atmospheric  influ- 
ences for  a  prolonged  period  is  still  an  un- 
solved problem,  but  much  research  has  been 
carried  out  on  the  phenomenon  of  rusting, 
which  brings  it  much  nearer  solution,  and 
is  at  the  same  time  illuminating  regarding 
former  experiences.  The  manganese  st  iels, 
first  discovered  by  Sir  Robert  Hadfield, 
possess  such  remarkable  properties,  that  the 
field  of  their  complete  utility  has  not  yet 
been  fully  explored.  Cue  of  their  many 
uses,  however,  is  for  the  cast  iron  part-  <  f 
grinding  and  crushing  machines.  Vana- 
dium steels  have  been  found  useful  in  mak- 
ing apparatus  designed  for  reactions  at 
high  temperatures  and  pressures,  but  their 
high  cost  has  militated  somewhat  against 
their  commercial   use. 

Of  other  materials  quartz  vessels,  which 
are  now  manufactured  in  large  quantities 
by  fusion  and  moulding  at  high  tempera- 
i  ir  is,  have  proved  more  than  useful  on 
acci  unl  i  i  the  I  iw  co-emeieni  of  expansion 
(one-tenth  tli  it  i  i  glass),  high  melting  point 
and  resistance  to  acids  (excepl  H  F)  of  this 
sub-t  moe,  an  invaluable  combination  of 
properties. 

The  economic  pr<  Luctiorj  of  electrical 
energy  in  the  early  eighties  vitalised  the 
discoveries  of  Eeraull  and  Hall,  namely, 
tin:  electrolytic  preparation  of  the  metal 
aluminium,  which  is  now  used  extensively 
for  chemical  plant.     As  its  salts  are  colour- 


less and  generally  speaking  non-poisonous, 
it  is  used  in  the  construction  of  the  appara- 
tus required  for  the  preparation  of  edible 
substances,  such  as  jams,  sugars,  milk, 
etc.  It  is  attacked  to  a  far  less  degree  than 
any  of  the  other  common  metals  by  nitric 
acid,  and  for  this  reason  has  been  widely 
used,  as  in  the  preparation  of  nitro  cotton, 
the  transport  of  nitric  acid  in  pipe  lines  and 
tank  steamers,  nitrating  vessels  and  drying 
centrifugals.  Buildings  for  chemical  or 
other  industries,  in  which  corrosive  eases  are 
evolved,  are  now  made  with  corrugated  alu- 
minium sheets,  and  large  vessels  for  the 
preparation  of  organic  products  such  as 
dyes,  candles,  citric  acid,  formalin,  etc.,  are 
mule  from  this  metal.  The  difficulties 
hitherto  experienced  in  the  construction  of 
apparatus,  in  which  ammonia  and  its  salts 
are  prepared  or  utilised,  have  also  been  to 
some  extent  overcome  by  its  use. 

Processes  for  protecting  iron  by  produc- 
ing upon  its  surface  an  alloy  with  another 
metal,  have  been  known  for  a  long  time  and 
arc  still  used  extensively  in  the  manufac- 
ture of  tin  plates  and  galvanised  sheets. 
Latterly,  however,  the  methods  whereby 
this  is  achieved,  known  as  sherardising  and 
calorising  have  been  improved  by  heating 
the  metal  in  a  mould  surrounded  by  com 
pressed  zinc  or  aluminium  dust.  Iron, 
copper,  or  other  metals  may  be  thus  treated 
and  there  is  little  doubt  but  that  this  treat 
ment  will  extend  the  range  of  their  utility. 
and  at  the  same  time  lead  to  further  experi- 
ments of  tli  is  kind  being  undertaken. 

Stoneware  made  from  various  kinds  of 
clay  is  still  largely  manufactured  for  chemi- 
cal plant  construction,  but  possesses  physi- 
cal disadvantages,  in  addition  to  being  a 
material  of  variable  chemical  composition. 
The  same  applies  to  bricks  for  furnace  use 
made  from  various  refractory  materials. 
The  tendency  in  this  case  is,  however,  to 
use  those  made  from  pure  constituents, 
since  their  properties,  as  well  as  those  of 
the  binary  compounds  formed,  can  be  more 
easily  investigated.  Much  fundamental 
research  has  been  accomplished  recently 
in  this  direction,  more  especially  with 
regard  to  the  physical  constant--  •  1  the  pure 
substances,  but  a  knowledge  of  what  has 
been  done  proves  convincingly  the  magni- 
tude of  what  there  is  yet  to  do. 

In  addition  to  the  metals  already  men- 
tioned, a  large  number  of  alloys  of  the 
common  metals  other  than  iron,  have  been 
and  are  being  investigated,  but  so  far  none 
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of  these  have  entered  more  extended  fields 
of  utility. 

The  great  progress  made  by  physicists  in 
the  measurement  of  high  temperatures  in 
recent  years  has  placed  in  the  hands  cf  the 
chemist  instruments  of  invaluable  as 
ance  for  the  regulation  of  chemical  opera- 
tions on  the  large  scale,  and  their  use  has 
contributed  largely  to  increased  efficiency 
in  production. 

With  this  brief  notice  of  the  materials 
now  available  for  industrial  chemical  opera- 
tions, due  to  the  advances  in  the  methods 
of  production  made  during  the  last  two 
decades  effected  by  a  study  of  the  require- 
ments demanded  in  modern  chemical  pro- 
cesses, let  us  now  turn  to  the  industries 
themselves,  confining  our  attention  to 
those,  whose  origin  dates  back  no  further 
than  the  conscious  memory  of  most  of  us 
here  to-night. 

When  the  navigation  of  the  atmosphere 
by  means  of  airships  became  a  serious 
problem,  the  advantages,  which  would 
accrue  from  the  use  of  hydrogen  as  a  lifting 
medium  were  so  apparent,  that  the  methods 
of  its  technical  preparat'on  became  at  once 
a  subject  for  immediate  investigation,  with 
the  result,  that  it  is  to-day  a  commercial 
article  of  great  importance.  Formerly  it  s 
chief  use  was  limited  to  the  working  of  the 
platinum  metals,  and  for  this  purpose  the 
ordinary  text-book  method  sufficed  for  the 
preparation  of  the  comparatively  small 
quantities  required.  These,  however,  were 
soon  found  to  be  outside  the  limits  of 
economy,  and  the  following  is  a  brief  sum- 
man'  of  the  processes  since  utilised,  most 
of  which  are  new. 

1.  From  acids— -by  the  action  of  metals. 
In  spite  of  the  fact  that  the  cheapest  acid 
and  the  cheapest  metal,  namely,  iron  and 
sulphuric  acid,  were  used,  this  process 
proved  expensive  and  tedious  owing  to  the 
large  quantities  required,  and  has  long 
since  been  discontinued.  A  pre-war 
Zeppelin  had  a  capacity  of  25,000  cubic 
metres,  and  a  little  calculation -shows  that 
69  tons  of  iron  and  about  three  times  as 
much  chamber  sulphuric  acid  would  be 
required  for  the  production  of  the  necessary 
hydrogen.  Later  Zeppelins  are  stated  to 
require  from  one  and  a  half  times  to  twice 
as  much. 

2  .  From  alkalis — by  the  action  cf  alumi- 
nium or  s:licon.  Both  these  methods  have 
been  found  convenient  for  military  use  in 
portable  generators-     A  modification  of  the 


second   method   is   known   as   the   "  hydro- 

genite  "    process,    this    substance     ! 
mixture  of  ferro-silicon,   sodium  hydroxide, 
and  slaked  lime,  which  burns  when  igrj 
producing    hydrogen    and    thi      silicates    of 
-     I    nil    and    calcium,    1    kilo  yielding   about 
300  litres  hydrogen. 

3.  From  water  (a)  by  the  action  of 
"  hy drone,"  a  lead  sodium  alloy. 

(b)  By  the  use  i  f  "  hydrolith,"  commer- 
cial calcium  hydride,  prepared  by  passing 
hydrogen  into  molten  calcium,  1  kilo  yield- 
ing about  1  cubic  metre. 

(c)  As  a  bye-product  in  the  electrolysis 
of  solutions  of  caustic  soda  and  potash,  and 
sodium  and  potassium  chlorides.  Large 
quantities  are  now  obtained  fron  this  source 
at  the  low  cost  required  for  compression 
and  storage. 

(d)  By   electrolysis,   which    unfortunately 
does  net  give  a  pure  product  unless  spi 
precautions  be  taken. 

(e)  By  heating  a  mixture  of  barium  sul- 
phate and  manganous  oxide  to  a  white 
heat  and  passing  steam  over  the  product  so 
ol  t  lined. 

i /)  By  the  act'on  of  steam  on  iron.  This 
in  tlicd  is  one  cf  the  most  important,  owing 
to  the  fact  that  the  oxide  of  iron  thus  pro- 
duced can  be  reduced  by  water  gas,  and  so 
large  quantities  of  gas  can  be  obtained. 
The  react'ens  tike  place  at  temperatures 
ranging  from  700°— 800°  C  .  and  the  I 
nieal  difficulties  of  the  process  are  now 
stated  to  have  been  overcome,  so  that  pure 
hydrogen  ccntahrng  only  traces  of  nitrogen 
can  be  prepared  by  this  means.  The  method 
I  I'.i  jiii-  ma  ;es  use  of  the  same  reacti  in 
in  another  manner,  namely,  by  the  action  of 
wet  -r  on  iron  filings  at  high  pre  sures,  up 
to  300  atmospheres,  and  at  the  compara- 
tively low  temperatures  of  300°--3f>0°  C. 
in  the  presence  of  catalysts.  The  yield  is 
stated  to  be  quantitative,  the  gas  9Q  !  5 
pure,  at  once  ready  for  use.  and  the  cost 
about  three  farthings  per  cub:c  metre.  This 
process  is  also  extremely  interesting  from  a 
theoretical  point  of  view,  as  it  is  one  of  the 
few  chemical  react 'ons,  where  the  effect  of 
high  pressures  has  been  studied. 

(g)  l'.\  tli  a  ;ti  M  i  t  steam  on  coke  pro- 
ducing "  water  gas."  which  contains  ap- 
proximately equal  volumes  of  hydrogen  and 
carbon  monoxide  and  about  8  nitrogen 
and  carbon  d'oxide.  By  extracting  the 
latl  -r  with  alkalis  and  ceding  the  resid  i  1 
gases  with  liquid  air,  the  nitrogen  and 
carbon  monoxide  are  liquefied  and  a  gas  of 
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97%  purity  obtained  at  a  cost  of  lid.  per 
cubic  metre,  and  a  second  liquefaction 
brings  this  up  to  99'3%  and  the  cost  to  2d. 
The  carbon  monoxide  separated  can  be  used 
for  heating  or  power  purposes  to  drive  tin- 
liquid  air  plant.  This,  the  Linde-Frank-Caro 
process,  and  the  iron  process  mentioned 
above  form  the  two  chief  methods  for  the 
technical  preparation  of  hydr<  gi  ti,  the  I 
in  importance  being  the  various  electro- 
lytic processes. 

4.  By  the  electric  decomposition  of  com- 
pressed acetylene.  The  bye-product  ob- 
tained in  this  process  is  lampblack,  which 
finds  a  ready  market. 

Although,  at  present,  the  practical  utilisa- 
tion of  airships  lies  in  their  military  value 
and  not  in  the  direction  of  active  <  enp 
tion  with  other  modes  of  locomotion,  yet 
hydrogen  has  been  of  service  in  many  other 
ways,  such  as  the  manufacture  of  fused 
silica  ware,  the  preparation  of  metallic  fila- 
ments for  electric  lamps  and  autogenous 
welding  of  metal  sheets.  The  discoveries 
of  Trof.  Sabatier,  of  the  University  of 
Toulouse,  and  his  pupils  from  1897  onwards, 
of  the  preparation  of  saturated  from  un- 
saturated organic  compounds  by  the  use  of 
metallic  catalysts,  especially  nickel  in  a 
finely  divided  condition  and  the  specific 
application  of  this  method  by  Normann  in 
1903  to  the  preparation  of  solid  saturated 
acids  and  glycerine  from  the  unsaturated 
liquid  compounds  by  the  addition  of  hydro- 
gen have  founded  an  industry,  which  is 
already  extensive  owing  to  the  fact,  thai 
bye-products  formerly  of  little  use  can  now 
be  converted  into  stock  for  the  soap  and 
candle  industries.  II  may  interest 
members  to  learn  thai  a  "  fat  hardening 
plant  for  this  purpose,  has  been  at  work  in 
this  country  for  a  short  time  whereby 
whale  oil  can  be  rendered  of  use  fo'r  llio 
manufacture,  of  soap.  The  possibility  of 
the  manufacture  of  ed  by  this  pro- 

cess assures  its  further  development  in  the 
future. 

Again,    the     theoretical     study     by     Prof. 
Haber   and    his     pupils    of    the     conditions 
necessary    for   the    union    of    nitrogen    and 
hydrogen  to  form  ammonia,   led   to  the  in- 
stallation of  a  plant  for  this  purpose  in  1912 
at  Oppau.       Incidentally,   the   furthei 
version  of   the   ammonia    produced   by   this 
or  other  means  into  nitric  acid,  by   ps 
it   in   admixture    with    air   over   electrically 
heated  platinum  gauze  has  assisted  to  make 
Germany   independent  of  external  help   for 
this  valuable  munition  since  the  war  began. 


Both  these  industries  are  of  very  recent 
origin,  and  there  can  be  little  doubt,  that 
both  will  assume  larger  dimensions  in  thp 
near  future,  the  former  for  the  production 
of  a  necessary  foodstuff,  and  the  latter  as 
a  fertiliser  oi  great  potentiality.  Both 
emanate  from  academic  chairs,  from  that 
atmosphere  of  "  pure  "  science,  which  is 
the  nightmare  of  the  self-styled  practical 
man  and  the  life  blood  of  his  daily  routine. 

The  chemical  investigations  of  the  last 
half  century  into  the  food  required  by  both 
plants  and  animals,  including  man,  have 
proved  conclusively  the  colossal  importance 
of  the  element  nitrogen,  which  in  its  ele- 
mentary form  cannot  be  assimilated,  but 
on  the  other  hand  is  of  vital  necessity.  Tin- 
development  and  utilisation  of  the  Chilian 
nitrate  deposits,  the  extent  and  life  of  which 
have  been  variously  estimated  from  time 
to  time,  were  a  direct  result  of  the  chemical 
investigations  of  Liebig  about  the  middle 
of  the  last  century.  The  relation  of  these 
deposits  to  the  increasing  population  and 
the  wheat  lands  required  to  provide,  the 
necessary  food  led  to  the  now  classic  -warn- 
ing of  Sir  Willliam  Crookes  in  1898,  and 
his  trumpet  call  to  his  own  profession.  The 
result  was,  that,  within  a  few  short  years, 
the  problem  of  converting  atmospheric 
nitrogen  into  a  form,  in  which  plants  could 
make  use  of  it .  was  successfully  solved. 
Nitrate  production  in  Chili  continues  to  the 
approximate  extent  of  two  and  a  half 
million  tons  per  annum,  and  the  nitrogen 
of  coal  is  being  conserved  in  some  slight 
degree  in  the  form  of  ammonium  sulphate, 
about  one  million  tons  per  annum  being 
recovered.  Both  these  salts  are  used  I  - 
the  extent  of  approximately  95%  for  pur- 
poses of  agriculture,  and  their  production 
has  not  been  affected  by  the  commercial 
atmospheric  nitrogen  processes,  which  made 
their  first  appearance  in  1903. 

Briefly,  those  which  have  achieved  or 
promise  success,  may  be  summarised  as 
follows,  according  to  th thod  of  com- 
bination of  the  nitrogen. 

1.  Union  with  Oxygen  forming  nitric 
oxide,  which  then  unites  with  another  atom 
of  oxygen,  yielding  the  peroxide.  This  is 
dissolved  in  water  by  passing  through 
granite  absorption  towers,  and  yields 
directly  a  mixture  of  nitrous  and  nitric 
acids,  up  to  a  strength  of  35%  calculated 
as  HNO,,  which  by  utilising  the  waste  heat 
of  the  furnace  gases  can  be  evaporated  to 
50%  HNO,.  Further  concentration  is 
carried     out,     if     necessary,     bv     ordinary 
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methods.  The  mixture  of  nitrous  and 
nitric  acids  first  obtained  is  converted  into 
nitric  acid  by  the  peroxide,  which  is  reduced 
to  nitric  oxide  and  again  allowed  to  oxidise 
by  circulation  through  the  system.  By 
neutralisation  calcium  nitrate  was  first 
manufactured,  but  its  property  of  delique- 
scence led  to  its  replacement  by  the  I 
salt,  and  this  was  sold  under  the  name  of 
Norwegian  nitrate  as  a  fertiliser.  To-day 
it  is  found  more  satisfactory  to  market 
concentrated  nitric  acid.  Three  types  of 
furnaces  have  been  successfully  used  to 
bring  about  this  reaction,  the  first  intro- 
duced by  Prof.  Birkeland  and  Mr.  Eyde 
being  a  thick  lens-shaped  furnace  with  an 
arc  expanded  to  a  disc,  the  so-called  electric 
sun,  by  means  of  a  powerful  electro-magnet. 
Later  Dr.  Schonherr  devised  a  tube  furnace 
with  spiral  arc,  and  Mr.  Pauling  a  narrow 
furnace  with  a  fan-shaped  arc,  broadened 
by  separating  the  electrodes  as  in  a  light- 
ning horn  arrester.  The  electrodes  require 
to  be  water  cooled  in  all  cases  and  their 
life  is  short.  These  arc  processes  require 
a  large  expenditure  of  electrical  energy  and 
can  only  be  profitably  worked  in  places, 
where  it  can  be  obtained  extremely  cheap. 
The  concentration  of  nitric  oxide  in  the 
gases  issuing  from  the  furnaces  is  about 
\\°/Q  and  this  amount,  as  has  been  demon- 
strated by  Xernst,  is  strictly  regulated  by 
the  Van't  Hoff  equation  and  is  incapable 
with  the  temperatures  at  command  of  much 
further  economic  increase.  Sodium  nitrite 
required  for  dye  production  has  also  been 
manufactured  by  this  process.  Normally, 
about  95°' — 96:'  of  the  nitric  oxide  is 
obtained  on  a  commercial  scale,  the  rest 
being    unrecoverable. 

2.  Union  with  Hydrogen. — This  method 
due  to  Prof.  Haber  and  his  pupils  has  al- 
ready been  mentioned,  since  one  of  its  raw 
materials  is  hydrogen.  The  other  is  nitro- 
gen prepared  by  liquefaction  of  the  atmo- 
sphere, after  removal  of  the  carbon  dioxide 
and  water  and  fractional  distillation  of  the 
liquid  air  by  Linde's  methods,  oxygen  being 
a  bye-product.  The  reaction  succeeds  best 
with  the  use  of  metallic  catalysts  or  their 
carbides,  especially  uranium  and  osmium 
at  high  pressures  (200  atmospheres)  and 
temperatures  (500°— 700°  C).  'The  ther- 
modynamic equilibrium  was  carefully 
worked  out  under  varying  conditions,  and 
for  the  above  a  conversion  varying  from  5% 
— 19  btained,  though  it  is  doubtful 

if    the    higher    numbers    would    be    eot    in 


practice  on  a  large  scale.  These  low 
amounts  necessitated  the  recirculation  of 
the  unconverted  gases  over  the  catalyst, 
and  this  was  accomplished  by  liquefaction 
of  the  ammonia  formed,  firstly  by  transfer- 
ence ot  some  of  the  waste  heat  to  the  incom- 
and  then  cooling  in  alcohol  mixed 
with  carbon  dioxide.  This  process  was  put 
into  commercial  operation  just  before  the 
commencement  of  the  war  and  no  details 
have  as  yet  been  published. 

3.  Union  with  Metals. — Boron,  silicon, 
lithium,  barium,  calcium,  magnesium,  iron, 
manganese,  titanium  and  aluminium, 
possess  a  marked  affinity  for  nitrogen  and 
many  suggestions  have  been  put  forward 
for  utilising  these  substances  as  a  means 
of  nitrogen  fixation.  The  only  one,  how- 
ever, which  has  been  tried  on  a  large  scale 
is  Serpek's  process  for  the  preparation  of 
aluminium  nitride,  by  passing  a  current 
of  nitrogen  over  mixtures  of  alumina  and 
coal,  and  later  by  passing  ordinary  pro- 
ducer  gas,    containing   abo  it    75%    nitrogen 

'  over  a  mixture  of  bauxite  and  coal  at  a  tem- 
perature of  about  1,800°  C.  The  advant- 
ages of  the  process  are  the  ease  of  prepara- 

I  tion,  the  small  consumption  of  electric 
energy  and  the  facility  with  which  ammonia 

i  can  be  formed  by  the  action  of  water  or 
alkali  solutions  yielding  alumina,  which  can 
be  used  again  in  the  operation.  A  trial 
plant  was  erected  in  Alsace  in  1905.  and 
just  before  war  broke  out  a  manufactory 
was  established  in  Savoy.  This  method  is 
by  far  the  most  promising  of  its  class. 

4.  Union  with  Carbides. — The  only 
method  of  technical  importance  other  than 
those  mentioned,  is  one  which  has  a  pecu- 
liar association  with  the  Eand  in  that  its 
development  was  an  outcome,  almost  acci- 

I  dental,   of  the   search  for  cheaper  methods 

for  the  commercial  production  of  cyanides. 

Before  the  Anglo-Boer  War,  one  method  of 

manufacturing  cyanides  consisted  in  passing 

i   pure  nitrogen  at  a  red  heat  over  barium  car- 

!   bide,  which  gave  a  product  containing  30% 

■   cyanide    and    70%    cyanamide.       This    was 

i  fused  with  soda   and     leached    with    water 

giving    barium    carbonate,    which    could    be 

used  again  for  preparing  the  carbide.     The 

I  solution    containing    sodium     cyanide    was 

|   converted     into     ferrocyanide,     which     was 

'  obtained  pure   and  on  fusion  with  sodium 

i  yielded     the     cyanide.     The     lower     prices 

which   prevailed   after  the    war    compelled 

cheaper    production,    and    in    place    of    the 

barium  carbide,  the  calcium  salt  was  tried 
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and  found  to  be  effective,  but  in  place  of 
soda  common  salt  was  used,  and  the  result- 
ing cyanide  treated  with  a  mineral  acid 
liberating  hydrocyanic  acid,  which  was 
absorbed  in  alkali  solutions,  and  then  con- 
centrated in  vacuum  pans,  yielding  the  well 
known  salts  of  high  purity  used  here.  In 
1901,  however,  it  was  discovered  that  cal- 
cium cyanamide,  the  chief  product  obtained 
from  calcium  carbide,  could  be  used  direct- 
ly as  a  nitrogenous  manure,  and  the  vast 
importance  of  this  led  the  inventors  to 
direct  all  their  energies  towards  this  end, 
in  other  words,  to  aim  at  securing  as  large 
an  absorption  of  nitrogen  as  possible  in  the 
final  product  with  the  greatest  economy  in 
manufacture,  and  with  the  single  purpose 
of  preparing  a  substance  most  suited  to 
agricultural  needs.  That  this  has  been 
achieved  is  shown  by  the  fact,  that,  of  all 
the  processes  for  the  fixation  of  atmospheric 
nitrogen,  this  is  the  one  now  most  exten- 
sively used,  factories  having  been  estab- 
lished in  Canada,  Norway,  Sweden,  Bel- 
gium, France,  Switzerland,  Italy,  Japan, 
Germany  and  Austria.  The  reasons  which 
have  led  to  this  expansion  are,  firstly,  the 
universality  and  cheapness  of  the  necessary 
raw  materials,  and,  secondly,  the  amount 
of  electrical  energy  required,  which  is  much 
smaller  than  in  any  other  of  the  processes 
mentioned,  owing  to  the  fact  that  the  heat 
given  out  in  the  formation  of  the  cyana- 
mide can  be  utilised  to  complete  the  re- 
action. Again,  by  the  action  of  water 
ammonia  is  obtained,  and  this  on  oxidation 
yields  nitric  acid.  Mr.  W.  S.  Landis,  of 
the  American  Cyanamide  Company,  in  a 
recent  article  states  that  "  assuming  for 
the  sake  of  comparison  the  end  product  of 
the  cyanamide  process  is  nitric  acid,  the 
power  consumption  required  for  fixing  a 
unit  of  nitrogen  bj  this  process  is  only  one- 
fifth  to  one-sixth  that  of  the  arc  process." 
In  this  country,  with  relatively  abundant 
supplies  of  lime  and  coal,  this  is  the  only 
well  known  process  that  is  feasible,  on 
account  of  its  much  smaller  requirements 
of  electric  power  and  the  production  of  a 
substance,  which  can  at  once  be  utilised  for 
its  basic  industries  of  mining  and  agricul- 
ture. I  shall  close  this  brief  review  of  one 
of  the  most  important  developments  of 
chemical  industry  with  another  quotation 
from  Mr.  Landis 's  paper,  which  requires  no 
comment:  "Recent  developments  in  th.' 
nitrogen  fixation  industry  have  been  on  a 
scale  unheard  of  in  the  world's  history. 
Installed  capacity  for  nitrogen  fixation  ex- 


pressed in  short  tons  nitrogen  per  year  in 
1913  and  at  the  beginning  of  1916  through- 
out the  world,  are  shown  below : — 

Short  tons 

Nitrogen  per  year. 

1913.  1916. 

Cyanamide   process   ...  65,590         209,510 
Arc   processes  ...  18,650  29,400 

Xynthethie       ammonia 

process        8,000  60,000 


Total  ...  92,240  298,910 
As  most  of  this  increase  was  made  in 
1915,  we  note  that  in  practically  one  year 
the  industry  showed  an  increase  of  more 
than  200%.  One  million  horse-power  is  now 
consumed  in  the  three  groups  of  processes 
enumerated  above." 

At  this  stage  it  may  be  noted,  that  the 
means  for  the  production  of  low  tempera- 
tures by  liquefaction  of  low  boiling  point 
gases,  such  as  the  main  constituents  of  the 
air,  has  within  the  period  dealt  with  made 
such  strides,  as  to  render  progress  possible 
in  other  directions,  especially  those  men- 
tinned  above,  and  the  rectification  of  air 
by  fractional  distillation  has  provided  an 
economic  method  for  preparing  on  the  large 
scale  nitrogen  of  a  great  degree  of  purity. 
The  advance  which  has  been  made  in  re- 
frigeration is  shown  by  the  fact  that  am- 
in  iitia  machines  give  a  temperature  of 
-20°  C,  sulphurous  oxide  -30°  C,  carbon 
dioxide    -40°  and  liquid  air   -190°  C. 

]n  the  synthetic  organic  dye  industry 
highly  concentrated  sulphuric  acid  is  a 
prime  necessity,  as  also  in  the  manufacture 
of  nitro-glycerine  and  nitro-cellulose  of  vari- 
ous kinds.  Formerly  this  was  manufactur- 
ed by  concentrating  the  comparatively 
weak  chamber  acid  and  its  production  there- 
fore involved  two  operations.  A  theoretical 
siiiiiy  of  the  necessary  physical  conditions 
for  effecting  the  union  of  sulphurous  oxide 
and  oxygen  led  to  its  realisation  on  the 
large  st-ale,  and  set  up  a  formidable  rival 
to  the  did  chamber  process,  which  in  conse- 
quence has  undergone  many  improvements. 
The  smelter  fume  problem  in  America,  of 
which  legislation  compelled  a  solution, 
stimulated  the  construction  of  contact 
plants,  and  in  this  connection  it  is  interest- 
ing to  hear  the  testimony  of  a  high  authority 
on  chemical  industry  that  "for  the  same 
weight  of  platinum  the  Americans  have 
increased  their  output  threefold."  In  this 
country  the  bulk  of  the  sulphuric  acid  is 
manufactured  for  the  explosives  industry  by 
this    process.     For    the    present,    however, 
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there  is  little  doubt  that  the  old  chamber 
process  will  hold  its  own,  owing  to  the  fact 
that  by  far  the  largest  consumption  of  the 
acid  takes  place  in  the  superphosphate  in- 
dustry, and  for  this  purpose  chamber  acid 
is  used. 

Intimately  connected  with  this  industry 
is  that  of  the  alkalis.  The  Leblanc  process 
has  now  been  in  use  for  over  a  century,  and 
its  virile  competitor,  the  ammonia  soda 
process,  for  half  that  period.  Recently  the 
conversion  of  hydraulic  into  electric  energy 
has  given  rise  to  the  electrolytic  alkali  in- 
dustry, which  is  now  firmly  established,  and 
from  which  products  more  varied  and  valu- 
able are  obtained.  The  electrolysis  of  com- 
mon salt  solutions  yields  chlorine,  sodium, 
sodium  hydroxide,  hypochlorite  and  chlor- 
ate, according  to  the  cell  used.  Elementary 
chlorine  has  been  an  article  of  commerce 
for  some  years,  and  is  utilised  for  the  manu- 
facture of  bromine  and  bleaching  powder, 
for  detinning  waste  tinplate  scrap,  which 
is  now  a  large  industry,  and  for  the  manu- 
facture of  chlorinated  organic  compounds, 
e.g.,  chloracetic  acid  in  the  synthetic  indigo 
process,  for  making  carbon  tetrachloride 
and  sulphur  chloride,  and  in  general  as  an 
oxidising  and  bleaching  agent.  Sodium  is 
used  chiefly  for  the  manufacture  of  cyanide 
and  peroxide,  and  the  uses  of  caustic  soda 
are  well  known.  By  allowing  the  products 
of  the  electrolysis  to  react  upon  each  other 
at  a  low  temperature,  hypochlorite  is 
formed,  and  at  a  higher  temperature, 
chlorate.  The  former  compound  prepared 
by  this  method  has  been  used  very  largely 
for  many  years  for  water  sterlisation  and 
in  hospitals,  and  small  plants  for  obtaining 
it  from  sea  water  have  now  been  installed 
on  the  large  ocean  liners  for  disinfectant 
use.  Chlorates  are  now  made  exclusively 
by  electrolysis.  Hydrogen  is  likewise  ob- 
tained in  large  quantities  as  a  bye-product 
in  these  processes,  and  at  first  was  allowed 
to  escape,  but  is  now  ut  Used  as  already 
mentioned.  Electrolytic  decomposition  of 
fused  salt  has  also  been  undertaken  with 
success,  and  as  conducted  on  the  large 
scale  shows  a  high  energy  efficiency. 

It  would  be  extremely  rash  to  hazard  any 
opinion  on  the  future  success  of  these  rival 
industries,  sin^e  there  are  so  many  conflict- 
ing factors  which  must  be  taken  into 
account.  Primarily,  the  industries  utilising 
electrical  energy  are  dependent  on  its  low 
cost,  which  at  the  moment  can  be  obtained 
most  efficientlv  from  water  power,  and  this 
is  only  possible  at  certain  isolated  centres, 


which  are  in  most  cases  situated  at  some 
distance  from  the  most  profitable  selling 
markets.  Again,  the  question  of  power  in 
chemical  processes,  though  of  extreme  im- 
portance, is  by  no  means  the  only  factor  to 
be  considered,  so  much  so,  that  it  is  by  no 
means  rare  to  find  that  a  process,  which 
promises  well  when  carried  out  in  the 
laboratory,  is  almost  impossible  to  realise 
commercially. 

On  the  other  hand,  the  utilisation  of 
cheap  electric  power  has  created  a  revolu- 
tion in  the  art  of  preparing  certain  metals, 
namely,  sodium,  aluminium,  magnesium, 
and  calcium,  as  well  as  in  the  refining  of 
copper,  lead  and  gold.  The  electro-thermal 
furnace  preparation  of  steel  is  capable  of 
wide  expansion,  but  it  is  ve.'.y  doubtful  if 
iron  will  be  reduced  from  the  ore  by  this 
method  except  at  the  cheapest  centres  of 
electric  power  production,  such  as  are  found 
in  Scandinavia.  Of  very  recent  date  is  the 
introduction  of  soft  electrolytic  iron  on  the 
market,  which  owing  to  its  valuable  proper- 
ties is  used  in  the  manufacture  of  electro- 
magnets in  motors,  thereby  increasing  their 
efficiency,  as  it  becomes  magnetised  and 
demagnetised  much  more  readily  than  the 
iron  hitherto  used  for  this  purpose. 

Another  group  of  industries  directly  due 
to  the  harnessing  of  the  Niagara  Falls  is 
connected  with  the  re-discovery  of  silicon 
carbide  by  E.  G.  Acheson  in  the  last  decade 
of  last  century,  and  now  comprises  the 
manufacture  of  this  substance,  known  com- 
mercially as  carborundum,  artificial  soft 
graphite,  and  hard  graphite  electrodes  for 
use  in  electric  furnaces  and  electrolytic 
cells.  Carborundum  is  prepared  by  decom- 
posing in  the  electric  furnace  a  mixture  of 
sand  and  coke  containing  a  small  percent- 
age of  sawdust  and  common  salt.  Owing 
to  its  great  hardness,  being  next  to  the 
diamond  in  this  property,  it  is  chiefly  used 
as  an  abrasive.  Electrodes  are  made  simi- 
larly by  heating  amorphous  carbon  articles 
moulded  to  the  shape  desired.  Soft  graphite 
is  prepared  by  the  decomposition  of  car- 
borundum at  a  very  high  temperature,  when 
the  carbon  splits  off  in  this  form.  The 
nature  of  this  reaction  is  interesting,  since 
only  a  small  quantity  of  carbide  is  neces- 
sary to  bring  about  the  transformation  of  a 
large  Quantity  of  carbonaceous  material.  A 
further  discovery  of  Acheson 's  may  also  be 
mentioned,  namely,  the  production  of  col- 
loidal  graphite  by  a  treatment  of  the  soft 
furnace  variety  with  a  solution  of  tannin,  a 
method    which    has    largely    increased    its 
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powers  and  use  as  a  lubricant,  thus  assist- 
ing towards  a  solution  of  the  problem  of 
power  control. 

The  demand  for  oxidizers  which  contain 
a  large  percentage  of  available  oxygen,  has 
led  to  the  industry  of  the  so-called  per-salts, 
and  at  the  same  time  to  the  marketing  of 
stabilized  hydrogen  peroxide  of  great  purity. 
Persulphates,    pei  and    perborates 

are  now  prepared  commercially,  the  latter 
being  marketed  for  use  in  laundries  under- 
the  name  of  persil  or  perborin.  On  the 
other  hand,  the  powerful  reducing  agent 
sodium  hyposulphite  is  now  an  important 
commercial  article,  being  marketed  as  the 
solid  anhydrous  sodium  salt  for  use  in  dye- 
ing processes. 

The  rarer  metals  have  contributed  largely 
to  our  welfare,  more  particularly  with  re- 
spect to  increasing  the  efficiency  of  coal- 
gas  and  electric  current  as  illuminants.  In 
the  former  case  the  manufacture  of  the 
well  known  gas  mantles  is  carried  out  by 
-dipping  the  cellulose  fabric  in  a  solution 
containing  a  large  percentage  of  thorium 
nitrate  with  small  amounts  of  cerium  or 
other  rare  earth  nitrates.  The  consump- 
tion of  these  mantles  in  Europe  and  America 
amounted,  in  1912,  to  over  220,000,000. 
Although  introduced  only  a  short  time  ago 
the  replacement  of  carbon  filaments  in  elec- 
tric lamps  by  the  rare  metals  osmium,  tanta- 
lum, and  latterly  tungsten,  with  an  economy 
of  60%  of  current,  are  well  known ;  and 
nitrogen  and  even  argon  are  replacing  the 
vacuum.  An  iron  cerium  alloy,  containing 
65%  cerium,  known  as  Auermetal,  after  its 
discoverer,  is  the  modern  substitute  of  the 
ancient  flintstone. 

Lastly,  a  huge  industry  has  been  recently 
created  by  the  use  of  the  oxyhydrogen  flame 
in  fusing  alumina,  both  pure  and  coloured, 
with  iron,  titanium  and  chromium  oxides 
for  the  production  of  artificial  rubies,  sap- 
phires, etc.,  identical  in  all  their  properties 
with  the  natural  gems,  and  now  largely 
used  both  for  jewellery  and  scientific  instru- 
ments. 

From  the  above  survey  of  the  field  of 
applied  inorganic  chemistry  the  intimate 
connection    betwei  ress    and    electro- 

chemical energj  has  been  frequently  men- 
tioned. In  the  re  c  chemi- 
cal industries  this  has  played  a  tar  less  con- 
spicuous part  in  spite  of  the  endeavours 
made  to  take  advantage  of  it;  on  the  i  ther 
hand,  there  is  no  li  M  in  the  whole  realm 
of  science  which  demonstrates  so  clearly 
and  conclusively  the  tremendous  potential- 


ity and  power  of  scientific  research.  The 
synthetic  production  of  indigo  made 
economically  possibly  by  the  development 
of  the  contact  process  for  sulphuric  acid  is 
the  most  brilliant  result  in  this  field,  but 
this  is  by  no  means  the  only  triumph.  The 
story  of  the  utilisation  of  coal  tar  distilla- 
tion products  has  been  repeated  so  often 
that  even  the  man  in  the  street  now 
attempts  to  arrogate  to  himself  the  know* 
ledge  expressed  in  the  term  coal  tar  dyes, 
an  industry  born  in  England  and  reared  to 
an  undreamed  of  perfection  in  Germany,  so 
much  so  that  at  the  outbreak  of  the  present 
war  the  textile  industries  of  England,  worth 
£200,000,000  per  annum,  found  themselves 
in  a  critical  condition  when  imported  dye- 
stuffs,  valued  at  £2,000,000,  were  cut  off, 
a  state  of  affairs  which  to  some  extent  has 
since  been  happily  remedied.  The  mother 
substances,  from  which  these  dyes  are  pre- 
i,  are  benzene,  naphthalene  and  anthra- 
cene, obtained  respectively  from  the  light, 
medium,  and  heavy  oils  of  tar.  A  mere 
list  of  the  colours  which  have  been  derived 
therefrom  would  cover  many  pages,  but 
would  be  out  of  place  here.  It  will  be 
sufficient  to  indicate  the  events  of  main 
importance. 

The  synthesis  of  alizarin  in  1868,  by 
Graebe  and  Liebermann,  and  its  appear- 
ance on  the  market  a  little  later,  resulted  in 
the  gradual  and  finally  complete  displace- 
ment of  the  natural  product,  and  at  the 
same  time,  owing  chiefly  to  the  large  profits 
secured  thereby,  stimulated  a  keen  and  in- 
tense interest  in  the  subject,  the  conse- 
quences of  which  were  soon  manifested  by 
further  discoveries,  such  as  the  eosins,  chry- 
soidin,  methylene  blue,  malachite  green, 
auramine,  naphthol  black,  congo  red,  rhoda- 
mine,  etc.,  etc.  At  this  period  Baeyer 
undertook  his  researches  into  the  indigo 
formula,  which  ended  in  a  successful  labora- 
tory synthesis  in  the  early  eighties,  and  the 
dream,  that  the  indigo  plantations  of  India 
should  share  the  fate  of  the  madder  fields 
of  France,  was  the  next  goal  to  be  achieved. 
Sixteen  years'  work  and  a  million  of  money 
brought  success  in  1896. 

Since  then  a  number  of  valuable  substi- 
tuted indigos  have  been  discovered,  one  of 
which  is  well  known  to  history  as  Tyrian 
purple.  Also  from  anthracene  the  vat  dyes 
of  the  indanthrene  series  of  colours  have 
been  discovered  since  1903,  and  form  some 
of  the  most  stable  dyes  known,  possessing 
a  much  greater  resistance  to  light,  washing, 
than  any  of  the  dyes  hitherto  obtained. 
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Simultaneously  in  other  groups,  e.g.,  the 
azo  and  phthalein  groups,  research  lias 
evolved  new  substances  of  importance  in 
this  connection,  and  at  the  same  time  there 
has  been  a  gradual  progress  in  the  perfec- 
tion of  methods  of  fact  i  ntrol,  and 
especially  in  apparatus. 

A  large  am  ireh  has  also  been 

undertaken  to  determine  the  relation,  if 
any,  between  the  colour  and  the  constitu- 
tion of  these  compounds.  The  auxochrome- 
chromophore  theory  of  Witt,  and  the  quino- 
noid  theory  of  Armsti  both  capable 

of  rendering  much  .   but,   on  the 

other  hand,  do  not  meet  all  cases;  both 
theories,  however,  claim  earnest  supporters. 
Professor  Baly  has  wi  rked  largely  in  this 
field  by  studying  the  absorption  spectra  of 
a  large  number  of  compounds,  and  has 
deduced  many  interesting  facts.  The  prob- 
lem is,  however,  by  n ■:  means  solved,  and 
it  is  as  yet  therefore  imp  issible  to  predict 
the  colour  of  a  compound  from  its  previous- 
ly ascertained  constitution. 

Three  vigorous  and  closely  allied  indus- 
tries have  arisen  from  the  dye  industry  and 
have  now  attained  such  proportions  as  to 
claim  positions  of  their  own,  namely,  those 
connected  with  the  preparation  of  (a)  arti- 
ficial medicines,  (b)  artificial  perfumery, 
(c)  photographic  chemicals. 

The  first  of  these  industries  had  its  birth 
in  a  search  for  quinine  substitutes,  and  the 
first  result  was  the  discovery  of  antipyrin 
by  Knorr  in  1883  by  the  condensation  of 
phenyl  hydrazine  and  aceto-acetic-ethyl- 
ester  followed  by  methylation.  The  anti- 
pyretic properties  of  aniline  and  acetanilide 
were  also  discovered  about  this  time,  but 
the  former  was  found  to  be  toxic,  whereas 
the  introduction  of  the  acetyl  group  decreas- 
ed  (his  fu  such  an  extent  that  it  was  used 
in  medicine  under  the  name  antifeorin.  A 
very  large  number  of  antipyretics  and  anal- 
gesics have  since  been  discovered,  the  most 
important,  of  these  being  pyramidon,  a  de- 
rivative of  antipyrin  and  three  times  as 
powerful,  and  phenacetin  (p-ethoxyacetanil- 
ide).  Amongst  general  anaesthetics,  nar- 
cotics, and  hypnotics,  we  have  chloroform, 
discovered  in  1831,  ether,  ethyl  chloride, 
choral  and  bromal  hydrates,  chloretone 
(acetone  chloroform  i,   i  an  derivatives 

Mich  as  trional,  tetronal  i  ulp  i  I,  and 
derivatives  of  malonyj  urea,  such  a«  nro- 
ponal,  veronal  and  med'nal,  its  soluble 
sodium  salt.  Local  anesthetics  of  extreme 
value  and  widely  exl  md  'I  use  have  been 
prepared   synthetically,   such   as  the  a    and 


ues,  stovaine,  holocaine,  ncvocaine, 
Phenol  and  its  derivatives  are  lurgeiy 

utilised  on  account  of  the  ipfcic  pro- 

am!    the    anti-rheumatic    prop 

alicylic   acid   and    its    acetyl    d 
aspirin,  are  well  known.     Solvents  for  uric 
acid,    e.g.,   piperazini  iurga- 

and  diuretics  are  also  prepared  in  I 
quantities.  The  valuable  styptic  adrenalin 
no  the  suprarenal  glands,  was 
synthesized  by  Stolz  in  1904,  and  is  now 
manufactured  for  therapeutic  use.  The  re- 
searches  of  Ehrlich  and  others  on  organic 
compounds  containing  arsenic  and  antimony 

their  therapeutic  effects,  led  to  the  in- 
troduction of  atoxyl  for  the  treatment  of 
syphilis  and  sleeping  sickness,  and  the 
results  obtained  showed  thai  these  organic 
derivatives  possessed  a  greater  potency 
than  the  inorganic  compounds  of  these  ele- 
ments, which  had  hitherto  been  used  chiefly 
as  tonics.  At  the  same  time  an  attempt 
was  made  to  connect  chemical  constitution 
with  therapeutic  action,  in  order  to  guide 
future  research,  an  effort  which  proved  of 
much  service.  Of  the  many  compounds 
isolated,  the  most  widely  known  is  dihy- 
droxy-diamino-arseno-benzene  hydrochlor- 
ide, sold  commercially  as  "606  "  or  sal- 
varsan,  which  has  now  become  a  specific  in 
the  treatment  of  syphilis.  The  most  im- 
portant feature  of  this  work  is.  however, 
the  foundation  of  the  science  of  chemo- 
therapy. 

The  industry  in  synthetic  perfumes  dates 
from  1876,  and  during  the  last  two  decades 
has  reached  large  dimensions,  the  annual 
output  in  Germany  alone  having  a  value 
from  two  to  two  and  a  half  million  pounds. 
Ionone  is  now  the  basis  of  synthetic  violet 
perfumes,  and  the  main  constituent  of  oil 
of  bergamot  is  linalyl  acetate.  The  odours 
of  musk,  carnation,  heliotrope,  rose,  hya- 
cinth, jasmine,  etc.,  etc.,  can  be  faithfully 
reproduced  by  compounds  prepared  synthe- 
tically in  the  laboratory,  and  the  majority 
of  flavouring  essences  used  in  confectionery, 
etc.,   are  prepared  in  like  manner. 

In  photographic  goods,  such  as  lenses, 
plates,  chemicals  and  films,  it  is  difficult  to 
get  statistics  of  the  dimensions  of  the  indus- 
try,   but    ill-   chief   i    mil  rii  !    are 

i    Britain,   the   United    States,    France, 

-any    and    Austria.     In    1912   Germany 

ported   these   to  a  value  of  over  a 

million   and   a  half  pounds.        Most  of  the 

developers    used    in    photography,    such    as 

i  irol,  arnido- 
id  its  derivatives,  namely,  rodinal, 
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metol,  ortol,  and  amidol,  are  prepared  from 
coal  tar  by  those  same  methods  which  have 
been  developed  to  such  perfection  in  pre- 
paring dyestuffs. 

Another  industry  which  has  emanated 
from  the  organic  laboratory  and  promises  to 
attain  large  dimensions,  has  been  created 
by  Professor  Baekeland,  late  of  the  Univer-  i 
sity  of  Ghent,  inventor  of  the  well  known 
velox  paper.  It  consists  of  the  manufac- 
ture of  bakelite,  a  trade  name  for  the  vari- 
ous resinous  condensation  products  obtained 
from  phenol  and  formaldehyde  and  their 
homologues.  The  uses  of  this  material  are 
so  extremely  varied,  that  in  1913  the  state- 
ment was  made,  that  it  was  being  worked 
up  in  twenty-  four  different  industries, 
about  1,000  workmen  being  employed  on 
the  product  in  the  button  industry  alone. 

Lastly,  there  are  the  cellulose  industries, 
which  may  be  grouped  together,  as  this 
substance  is  the  raw  material  for  most  of 
them.  In  the  first  place  pure  cellulose  is 
now  produced  very  largely  from  wood  pulp 
by  chemical  means,  and  this  forms  an  im- 
portant source  of  raw  material  for  the  manu- 
facture of  paper.  In  1884-8  Chardonnet 
was  the  first  to  obta;n  artificial  silk  by 
nitrating  cellulose  in  the  ordinary  way,  and 
after  getting  rid  of  excess  acid,  dissolving 
the  product  in  a  mixture  of  alcohol  and 
ether,  which  was  then  allowed  to  stand  for 
some  time  and  finally  pressed  through 
minute  tubes  into  acidulated  water. 
Threads  were  thus  formed,  which  were  first 
dried  quickly  and  afterwards  denitrated  in 
a  bath  of  alkaline  sulphide,  washed  and 
dried.  Since  then  other  methods  have  been 
discovered,  and  of  these  the  cuprammonium 
method  used  in  Germany  and  the  thio-car- 
bonate  method  of  Cross  and  Bevan  have 
been  commercially  successful,  particularly 
the  latter,  which  yii  d  i  :ose  silk,  and 
promises  to  outstrip  all  the  rest.  The 
acet.ylation  of  cellulose  carried  out  by  using 
acetic  acid  or  anhydride  and  various  de- 
hydrating agents,  has  given  rise  t  valuable 
products.  When  the  variety,  which  is  solu- 
ble in  a  I  i  i  with  camphor  in 
the  presence  of  a  li.  i  ■  I  the 
solve  i  -  &\  aporated  off  cell  or  cellon  is 
obtained,  which  is  a  n  m  ellu- 
lo'd,  and  can  be  u  ty  of 
purposes,    from    maki 

liinscope   fihn     ;  fabrics   used 

in  maebin 

also  worthv   of   note   thai    in    1013, 
Profess  ir  En  :r  elucidated  the  struc- 

ture of  the  tannin  molecule,   and  has  thus 


opened  up  new  avenues  of  industrial  re- 
search for  the  substitution  of  artificial  pro- 
ducts  in  place  of  the  natural  tanning  mater- 
ials now  in  use.  The  importance  of  this 
discovery  to  South  Africa  I  have  dealt  with 
elsewhere. 

In  concluding  this  brief  survey  of  some 
of  the  benefits  chemical  science  has  wrought 
for  the  welfare  of  mankind  during  the  years 
which  have  elapsed  since  the  foundation  of 
this  society,  I  venture  to  say  without  hesi- 
tation or  even  a  single  thought,  such  as 
might  be  born  of  a  fear  of  contradiction, 
that  the  mere  recital  of  the  stupendous  pro- 
gress outlined  above  gives  cause  for  reflec- 
tion on  the  future  empire  within  the 
chemist's  grasp.  Even  a  casual  perusal  of 
the  list  of  the  elements  at  present  known 
will  demonstrate  that  the  large  majority  of 
them  are  not  yet  harnessed  in  the  chariot 
of  industrial  progress.  Indeed,  many  would 
doubtless  regard  them  with  the  same  ignor- 
ant curiosity,  with  which  for  the  most  part 
they  view  the  objects  displayed  in  a  well 
ordered  museum.  But  the  chemist  knows 
full  well,  that  the  history  of  his  science  is, 
crammed  with  instances  where  research, 
nobly  undertaken  to  advance  its  boundaries 
and  with  no  thought  of  the  patent  office, 
has  ended  in  creating  new  avenues  of  pro- 
ductive industry.  Aluminium,  one  of  the 
most  abundant  elements  on  the  face  of  the 
earth,  was  but  yesterday  a  wonder  speci- 
men of  the  chemist's  museum,  to-day  it 
stares  at  you  from  every  shop  window. 
The  physicists,  Joule  and  Mayer,  in  the 
middle  of  last  century  experimentally  de- 
monstrated the  law  of  the  conservation  of 
energy,  the  eng'neer  inspanned  the  water 
falls,  and  the  chemist  at  once  dragged  the 
beautiful  metal  from  its  mummified  case 
for  man's  daily  use.  The  Indian  planters 
grew  the  king  of  dyestuffs  in  their  sunlit 
fields  and  smoked  their  cheroots  compla- 
cently, whilst  Baeyer  delved  deep  into  its 
molecular  constitution  and  finally  wrung  it 
out  of  coal  tar.  The  wattle  planters  of 
Natal  are  wrapped  in  peaceful  slumber  on 
verdant  slopes  of  Maritzburg,  whilst 
Fischer  synthesises  a  purer  product  in 
Berhn.  The  quest  for  cyanide  resulted  in 
a  world  industry  of  a  magnitude  exceeding 
the  wildest  imagination  of  the  chemists  who 
engaged  in  it. 

But  even  more  vital  to  a  country's  pro- 

gress    are   the   stores  of    energv    she    holds 

within  her  womb,   without  which  matter  is 

lught,  and  in  this  respect  South  Africa 

is  indeed  in  happy  case.     Her  small  store3 
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of  coal  will  serve  to  guard  her  infancy  until 
the  day  shall  dawn,  when  her  physicists  will 
yoke  the  sua  and  transform  its  energj 
directly  but  efficient^  into  the  plastic  form 
of  the  electric  current,  or  better  still  when 
her  chemists  shall  convert  it  without  an 
intermediary  into  chemical  energy  to  be 
utilised  for  the  subtle  synthetic  operations 
similar  to  those  we  now  observe  with  won- 
derment in  the  plant  world. 

To-day  we  stand  on  the  threshold  of  a 
newly  born  country  with  the  raw  materials 
for  industries,  proved  and  established  in 
other  and  older  countries,  here  in  plenty. 
The  smallest  legacy  we  can  bequeath  to 
future  generations  is  to  make  some  attempt 
to  utilise  them.  This  will  constitute  the 
foundation  for  the  future  progress  of  the 
race,  thr  corner  stones  of  the  nation's  well 
being.  The  distant  roar  ol  '.lie  guns  still 
sounds  in  our  ears,  but  the  days  of  peace 
are  now.  we  hope,  not  far  removed.  As 
members  of  a  progressive  Society  dedicated 
to  science  and  scientific  truth,  it  is  our 
hounden  duty  to  be  prepared  and  to  arm 
ourselves  for  the   advanci 

Dr.     James     Moir     (Paat-Prasidcvt) :     T 

wish  to  ask  the  meeting  to  accord  a  very 
heart}'  vote  of  thanks  to  Prof.  Wilkinson 
for  his  Address.  I  confess  thai  one  is  taken 
rather'at  a  disadvantage  b\  being  expected 
bo  discuss  an  address  on  such  a  wide  subject, 
but  ]  will  say  that  [  do  nol  know  thai  I  have 
over  heard  or  rear!  such  a  lucid  exposition 
of  the  subject  of  chemical  industry,  and 
that  at  times,  the  Professor  was  positively 
eloquent.  Now  it  is  true  thai  the  subject 
is  a  great  one  and  deserves  eloquence,  but 
there  are  very  few  people  who  are  absorbed 
in  chemical  or  scientific  affairs,  who  have 
the  gift  of  presenting  the  subject  in  an 
attractive  form  like  this. 

With  regard  to  the  subjecf  matter,  I  do 
not  think  there'  is  anything  special  to  speak 
about,  except  to  ask  a  question  <>r  two  We 
have  first  the  processes  for  utilising  atmo- 
spheric nitrogen.  I  should  like'to  ascertain 
Prof.  Wilkinson's  personal  view  as  to 
whether  the  first  of  these  processes  can  be 
applied  to  South  Africa  al  all'.'  We  have 
always  understood  from  the  newspapers  that 
the  other  two  processes  (\i/..  the  nitrogen 
arc  and  the  Haber  ammonia  processes)  were 
the  ones  on  which  the  Germans  were 
dependent  for  their  supplies  of  explosives, 
which  they  have  mostly  gol  from  Norway 
and  Sweden.  1  am  surprised  to  learn  that 
the    cyanamide   process    is   so  good.     With 


regard  to  synthetic  ammonia,  it  is  quite 
true  that  Prof.  Haber  and  his  pupils  i 
been  the  people  to  make  it  a  commercial 
success,  but  I  might  point  out  that  the 
actual  scientific  basis  of  it  was  discovered 
in  England  probably  as  far  back  as  L860, 
but  there  was  no  encouragement,  to  scientific 
people  in  England  to  attempt  to  make  it  a 
nmercial  process. 

Then  another  point  is  with  regard  to  the 
organic  side  of  chemical  industry.  The 
question  is  whether  any  investigation  has 
ever  been  done  of  such  coal-tar  as  can  be 
got  from  South  African  coal:  whether  it  is 
possible  to  get  benzene,  naphthalene,  etc., 
from  it.  We  have  everything  else  in  South 
Africa  for  making  the  whole  o,  the  synthetic 
things  we  require — every  other  substance — 
but  tins  point  does  not  seem  to  have  been 
investigated  by  anyone.  II  is  possible  that 
owing  to  bad  condensation  there  is  no  ben- 
zene in  local  tar,  and  I  wonder  whether  it 
is  possible  to  break  down  by  heal  or  other- 
wise the  more  complicated  compounds 
which  are  known  to  exist  in  the  coal  tar  as 
supplied     so     as     to     produce     beiiy.eur,     etc. 

Then  as  regards  the  drug  "  606,"  which  is 
said  to  have  obtained  its  nam.'  In  cause 
Ehrlieli  inn. I, ■  m.  less  than  605  previous 
attempts  to  gel  a  drug  with  the  required 
ties ;  I  think  that  is  a  wonderful 
example  of  foreign  genius,  particularly 
Germ  m  genius,  ft  is  not  genius  al  all.  but, 
merely  plodding,  or  taking  pains.  I  am 
quite  sure  if  an  Englishman  had  been  see 
to  tackle  the  problem,  he  would  have  had 
about  "20  tries,  and  would  then  have  solved 
(lie  problem,  or  eiven  it  up  as  not  worth  tile 
time  ' 

Mr.      H.     A.     White     (Vice-President): 

I  should  just  hi,.'  to  briefly  second  the  vote 
n|  thanks  and,  in  doing  so.  fo  call  attention 
tie  little  statement,  and  (hat  is,  to  turn 
the  production  of  indigo  into  a  commercial 
success,  ii  took  Hi  years  at  a  eosl  of  1,000,000 

pounds;    and.  unless  the  Govi  rimieiit  of  this 

country  is  going  to  spend  monej  and  plentj 
of  time  on  scientific  research,  they  musl 
lake  ii    for  granted  that   no  valuable  results 

are    m  ling    I  o    he    aeh  ii  ved    here. 

The  President:  1  thank  you  tor  the  vote 
you  have  just  accorded  me,  and  also  Dr. 
Moir  for  the  gracious  manner  of  ils  proposal. 
In  reply  to  the  questions,  which  he  has  put, 
1  desire  to  stale  that  the  arc  processes  with 
their  great  consumption  of  electric  energy 
would    not,    in    my    opinion,    he  feasible  in 
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South  Africa  nor,  indeed,  at  any  place  ex- 
cept Inch  can  produce  electric  power 
at  a  very  cheap  rate.     So  far  as  I  know, 
arc  processes  are  at   work  only   in   Norway 
and  Germany.     A  short  time  ago  there  was 
much  discussion  in  America  on  the  process 
of   i!                 lixation   to   be    installed    there, 
the  final  decision  was  that  the  cyana- 
he   most   suitable. 
\    Pauling   pi  bablished  indepen- 
dently, bul  it  has  had  a  precarious  existence, 
whereas   its   c              de   competitor  is   in   a 
flourishing  condition. 

With  regard  to  the  conversion  of  ammo- 
nia into  nitric  acid,  a  paper*  was  recently 
published  on  the  0  twald  process,  from 
which  I  gleaned  such  details  that  I  ven- 
tured to  state  that  it  was  now  a  commercial 
succ'  oclusion,    which,    I    think,    is 

also   supported   on   general   grounds.     With 
the  question  of  the  priority  of  its 
discovery   I   cannot  speak. 

I  should  like  tf>  endorse  what  Dr.  Mcir 
has     said     ri  the     encouragement 

hithei  in     England     to    research. 

When    Prof.    Haber  began   his  research  on 
i  of  nitroi  a,  he  did 

.     .  .  i.   from  a  commi  i 

point  of  view,  bu1   -   on  it  was  obvious, 
if  h  i  i  Ive  th      i 

promise  ■  iial  success.  This 

i    achieved  b  B    lische  aniline 

fcory  and  the  are 

eloqm  I  eir  opinion  of  it . 

The  question  regarding  coal  tar  of  South 
African  origin  is  one  I  am  unable  t  >  answer, 

use  T  do  not  know  of  any  invesi 
private  or  ol berwis  j<  cl 

With    regard    to    "  606  "    and    thi 
ment    th  Is   had   b 

viously  made.  I  can  find  no  authority  to 
prove  its  truth,  hut  I  can  quite  believe  it  to 
be  true  knowing  the  meticulous  assiduity  «>t 
the  Gi  i  Hi  in  genius. 

I  desire  <>nee  more  t<>  offer  my  sincere 
thanks   for   your  vote. 


THE    Y\U'\TION   OF    MINES. 


By   Prof.    K     A.    Lehfeldt,    D.Sc. 


Printed  in  Journal,  September,  19h: 


DISCUSSION. 

Prof.    Lehfeldt:     This  paper  has  aire; 

appeared    in    your    Journal,    so    T  do    not 

•  ine    that    you    wish    me    to    go  over    it 

w.  •..■                                                i  ■  .      r,  April  1914 


d.     The  object  of  the  paper  is  to  work 

out   the  value  of  a   mine  under  certain  de- 

I    conditions.       Of    course,    it    may    be 

objected   that   not    enough   is   known  about 

make   it  worth  while;  but  in  the. 

mining    economics    will    be    found 

-  al  discussions  of  cases,  which  are 

suppi  pn        t    the    facts    in    these 

and    1    thought    it    might 

till  to  introduce  into  such  statements 

the    generality,    which    such   methods   give. 

are  always  apt  to  be 

g,    because   there   is   no  guarantee 

would   happen  to  tin-   results   if 

tin-  data   were  modified. 

Mr.  H.  A.  White  ( Vice-President): 
It  cannot  be  doubted  that  the  author  has 
performed  most  useful  service  by  arranging 
in  mathematical  symbols  the  principal 
rs  determining  the  most  profitable 
scale  of  operations  for  a  mine  whose  ore 
contents  are  approximately  known. 

The  assumptions  appear  to  be  reasonable, 
though  exception  might  be  taken  to  the 
time  starting  point  chosen,  as  in  itself  the 
time  of  starting  the  mill  is  partly  dependent 
upon  the  scale  of  operations  :  it  is  difficult 
however  to  suggest  a  more  secure  base. 

The    expression    derived     from     T     opti 
mum)  is  printed  with  a  positive  sign  before 

-  2,   which    is   apparently   incorrect,    though 

the  simplified  form  (3)  is  correctly  given. 
The  graphs  illustrate  the  fact  that  the 
rate  of  interest  is  not  nearly  as  important 
as  value  of  the  ore  in  determining  most  ad- 
vantageous life,  which  for  most  probable 
lie  between  9  and  14  years. 
In  fact,  one  might  say  that  11  years 
is  tl  suitable  life  for  a  gold  mill  on 

the  Rand  and  yet  avoid  much  greater  error 
than  the  interplay  of  inaccurately  known 
factors  might  cause. 

In  order,  however,  to  form  some  idea  of 
capital  requirements  for  a  new  mine  it 
would  be  useful  to  have  a  simple  expression 
for  a  probable  most  advantageous  life,  and 
the  author's  quotation  (3)  does  not  quite 
meet  the  needs  of  the  case.  As,  however, 
the  Professor  has  frankly  ignored  certain 
factors,  and  has  to  make  certain  debatable 
assumptions  in  order  to  get  so  far  as  he 
has.  it  will  perhaps  be  interesting  to  use 
his  results  and  methods  in  the  form  of  a 
still  less  accurate  and  in  fact  merely  approx- 
imate expression.  In  order  to  effect  this 
purpos,  merely    to   note    that   the, 
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complications  involved  are  due  to  T  appear- 
ing as  an  exponent,  and  this  again  is  due 
to  the  interest  factor. 

If  we  ignore  interest  entirely,  encouraged 
by  its  slight  effect  upon  T  (optimum),  and 
by  the  fact  that  it  works  both  ways  owing 
to  its  effect  upon  the  "  accrued  "  capital, 
we  get  a  very  much  simpler  result,  as 
follows  :  — 

Instead  of  present  value  at  starting  of 
mill  we  determine  total  gross  profit  (P; 
available,   neglecting  interest. 

Using  the  other  letters  in  the  same  sense 
as  in  the  original  paper  we  have:  — 
P=(p-q)X-C 

expanding  similarly  and  substituting  tt>  for  x 

P=(p-Q.-r)X-C0     ex 

x 

.       QT       ...      ,,        -\ 
=  (p-^— r)X-C„— — 

Differentiating  for  a   maximum 

g-Q=o_ 

andT=\/  cA 

If  we  put  c  (the  capital  required  per  ton 
milled  per  year)  in  addition  to  a  fixed  sum 
for  the  mine,  at  £1  5s. ;  Q  (the  fixed  over- 
head cost  per  annum)  at  £150,000  and  X 
(the  total  tons  of  ore  in  the  mine)  at  20 
millions,  in  accordance  with  the  author's 
estimates  we  get:  — 

T=v'200,  or  about,  14  years  life  in  this 
case,  and  in  all  cases  the  value  per  ton  of 
ore  or  that  part  of  the  cost  not  affected  by 
working  scale  have  no  influence  on  the 
result,  which  is,  of  course,  as  it  should  be 
if  interest  is  neglected,  and  in  addition 
renders  calculation  more  secure  by  elimi- 
nating factors  which  cannot  certainly  be 
known  till  the  end  of  the  mine's  life. 


NOTES    ON    RAEE  MINERALS  IN 
MADAGASCAR. 


By  T.  P.  Waites  (Member) 


(Printed  in  Journal,  March,  1916. 


DISCUSSION. 

The  President:  Since  our  last  meeting 
I  have  had  the  opportunity  of  testing  four 
'if  these  minerals,  monazite,  autunite, 
ainpangabeite  and  bastnaesite,  with  regard 
t<->  their  action  on  a  photographic  plate. 
The  plates  used  were  Ilfnrd  Special  Rapid, 


and  the  time  of  exposure  given  was  three 
to  lour  weeks.  In  the  case  of  the  first  three 
minerals  the  results  were  highly  successful, 
and  1     will  now  show  you  the  actual  results 

on   the    sen     u 


THE  MANGANESE  SILVER  PROBLEM 


By   Walter  Neal  (Corresponding   Member 
of  Council). 


(Fruited  in  Journal,  September,  1916.) 


DISCUSSION. 

Mr.  H.  A.  White  (Vicc-P,esident) : 
The  highly  interesting  problem  brought  be- 
fore us  by  Mr.  Neal  may  be  attacked  in  two 
directions.  The  author's  method  may  be 
described  as  empirical,  and  involves  the 
application  of  all  known  methods  with  suit- 
able- variations  and  the  comparison  of 
results  obtained. 

The  other  method  is  only  partly  exploit- 
ed, though  it  appears  to  me  to  offer  the 
only  scientific  plan  of  action  and  must 
finally  yield  a  successful  result  if  such  is 
commercially  possible.  Briefly,  this  second 
method  is  to  ascertain  the  cause  of  the 
trouble  and  its  mode  of  action. 

I  propose  to  trace  as  far  as  possible  from 
the  facts  given  what  is  this  cause  of  low- 
extractions  on  silver  ore  in  the  presence  of 
manganese,  and  to  suggest  methods  of 
obtaining  further  data  required.  Confining 
discussion  to  the  most  refractory  ore  men- 
tioned, that  of  El  Favor,  it  is  at  once 
obvious  that  some  oxide  of  manganese  is 
responsible,  and  then  only  when  total  silver 
is  not  in  form  of  sulphide.  To  confirm, 
this,  pure  silver  sulphide,  up  to  say  20  oz. 
per  ton  might  be  added  to  a  sample  of  the 
ore,  and  the  extractions  by  cyanide  from 
the  mixture  and  from  the  ore  alone  could 
be  compared. 

The  following  experiments  indicate  that 
manganese  dioxide  has  no  significant  action 
on  cyanide  solutions  carrying  silver,  either 
in  decomposing  cyanide  or  precipitating 
silver.  (A)  2,0(10  ee.  of  a  cyanide  solution 
to  which  200  cc.  of  N/10  KMnO,  had  been 
added  showed  0-33;V  KCN  and  an  abun- 
dant precipitate  of  hydrated  manganese 
dioxide.  This  mixture  was  subjected  to  a 
stream  of  air  (freed  from  COJ  at  the  rate 
of  1  litre  per  minute  for  18  hours.  The 
total  i ■  \ . i i i i 1 1 •  ■  strength  remained  at  exactly 
the  same  figure  (0-333  KCN)  and  the 
final    alkalinity    was    ri-n]7(V     NaHO.     The. 
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filtered  solution  was  quite  clear  and  colourless 
(B)  Some  precipitated  hydrated  dioxide 
of  manganese  was  prepared  by  mixing  hot 
solutions  of  sodium  thiosulphate  and  per- 
manganate of  potash  and  thoroughly  wash- 
ing and  air-drying.  A  silver  cyanide  solution 
carrying  12'5  oz.  to  the  ton  and  0"50 
KCN  was  prepared,  and  two  lots  of  5  A.T. 
therefrom  each  shaken  up  with  1  gm.  of 
the   MnO,  precipitate. 

(1)  Shaken  together  for  5  minutes,  filter- 

ed and  washed,  the  precipitate 
showed  3-0  dwt.  silver  per  ton  of 
solution. 

(2)  Eepeatedly    shaken   during     3     days' 

contact,  and  the  precipitate  then 
washed  with  especial  care.  The  pre- 
eipitate  showed  0'4  dwt.  of  silver 
per  ton  of  solution. 

It  is  obvious  that  though  washing  is 
difficult  no  great  amount  of  silver  is  preci- 
pitated from  cyanide  solution  by  manga- 
nese dioxide.  This  suggests  that  it  is  not 
the  mere  presence  of  manganese  dioxide 
in  the  El  Favor  ore  which  is  objectionable 
but  that  some  combination  of  the  silver  and 
manganese  is  present.  To  confirm  this, 
an  examination  of  the  various  concentrates 
and  tailings  obtained,  and  in  especial  of 
the  flotation  concentrate  (which  separates 
refractory  silver  in  the  tailing)  might  be 
made  witli  the  idea  of  ascertaining  if  the 
refractory  silver  is  correlated  with  the  man- 
ganese dioxide — the  Deister  concentrate 
results  given  suggest  that  such  is  the  case. 

An  examination  of  all  the  results  given 
suggests  that  50':  of  the  silver  is  in  close 
combination  with  manganese,  40%  exists 
as  silver  chloride  and  the  remainder  as 
sulphide  and   sulpliarsenide. 

Treatment  of  the  finely  crushed  ore  with 
(1)  saturated  salt  solution,  (2)  5%  hypo  and 
(3)  10%  ammonia  would  show  how  much  ot 
the  silver  exists  as  chloride  as  the  reagents 
have  little  effect  on  other  forms  of  silver  like- 
ly to  be  present.  It  is  also  important  to  as- 
certain how  the  manganese  occurs,  and  an 
examination  of  the  facts  given  should  be 
supplemented  by  special  analysis  for  MnO„ 
by  means  of  oxalic  acid  and  H2SOd,  which 
could  readily  be  done. 

The  facts  given  with  reference  to  the 
action  of  ferrous  sulphate  and  sulphuric 
acid  would  indicate  that  only  a  small  part 
of  the  3-49%  of  manganese  exists  as  the 
dioxide.     The  reaction 

MnO,  +  2(FeSO,  +  7H„0)  +  2H„S04 

^InSO,  +  Fe2(S04)3  +  16H2"0 

requires  10' 1  lb.  of  ferrous  sulphate  to  1  of 


manganese,  and  as  1%  of  FeS04  was  about 
enough  at  a  dilution  of  4  solution  to  1  of 
ore,  it  follows  that  only  about  1/9  of  the 
manganese  present  is  in  dioxide  form : 
otherwise  at  the  4/1  ratio  the  solution 
strength  would  have  to  be  about  9%.  green 
vitriol  and  3%  sulphuric  acid. 

The  following  further  experiments  werr 
earned  out  in  order  to  test  the  theory  that 
the  detrimental  manganese-silver  compound 
is  silver  manganite  (Ag,0,(x)MnO,)  which 
is  probably  precipitated  from  ordinary 
neutral  silver  salts  by  manganese  dioxid>>. 
(See  Martin  &  Lancaster's  Chemistry,  Vol. 
VIII.,  p.   289,   Griffin,   1915). 

The  black  oxide  of  manganese  used  con- 
tained 0-3  oz.  of  silver  per  ton  and  a  little 
lime  was  present,  as  usual  in  the  commer- 
cial  product. 

(C)  10  gm.  Mn02,  0-1  gm.  AgN03,  and 
200  cc.  saturated  salt  solution  were  well  agi- 
tated and  then  filtered.  Residue  well  wash- 
ed first  with  saturated  salt  solution  then 
water,  yielded  only  09  oz.  of  silver  per  ton 
of  Mn02  or  0'5%  extraction  from  the  solu- 
tion, showing  that  silver  in  this  fonn 
(double  chloride)  as  in  cyanide  solution  is 
not  much  affected. 

(D)  10  gm.  Mn02  were  well  shaken  for 
5  minutes  with  200  cc.  of  solution  of  silver 
nitrate,  47  oz.  silver  per  ton,  and  filtered. 
The  well-washed  residue  assayed  116  oz. 
per  ton  of  Mn02,  or  12  extraction  from 
the  solution. 

(E)  To  confirm  this  last  result  and  to 
provide  an  artificial  ore  for  further  trials : 
100  gm.  of  Mn02  were  agitated  for  15 
minutes  with  500  cc.  of  silver  nitrate  solu- 
tion assaying  315  oz.  silver  per  ton  and 
then  filtered.  Filtrate  was  ■  neutral  to 
phenolphthalein  and  showed  no  trace  of 
manganese,  it  now  assayed  only  212  oz.  per 
ton,  giving  a  calculated  value  to  the  MnO, 
of  514  oz.  silver  per  ton.  The  residue  was 
washed  six  times  with  distilled  water  and 
then  air-dried  :  it  then  assayed  353  oz.  per 
ton.  The  difference,  514-353  or  161  oz. 
must  represent  surface  concentration  of 
silver  nitrate  displaced  by  the  repeated 
dilution.  See  "  Surface  Tension  and  Sur- 
face Energy,  by  Willows  and  Hatschek,  p. 
46,  Churchill,  1915).  This  washed  residue 
thus  showed  an  extraction  of  20%  from  the 
solution. 

(F)  A  screen  analysis  oi  this  artificial 
ore  showed 

52-5%  +  200   (0-003   in.)    value   318  oz.    Ap. 

per  ton. 
47-5% -200,  value  391  oz.  Ag.  per  ton. 
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If  this  precipitation  of  silver  were  a  mere 
*  mechanical  surface  effect  the  coarser  por- 
tion should  not  assay  more  than  half  as 
much  as  the  fine  and  the  slight  difference 
shown  indicates  that  it  is  a  real  chemical 
effect  we  are  dealing  with.  Though  not 
really  of  importance  to  this  discussion,  it 
is  thus  more  probable  that  we  are  not  dealing 
with  an  adsorption  but  with  the  formation 
-of  silver  manganite,  and  that  this  is  also 
the  case  in  the  El  Favor  ore.  Psilome- 
lane,  which  is  given  as  prominent  in  this 
El  Favor  ore  is  an  example  of  the  manga- 
nite to  be  consider  d.  Supposing  silver 
manganite  to  be  similar  in  construction  to 
the  known  potassium  manganite  (Roscoe 
and  Schorlemmer,  Vol.  II.,  pari  II.,  p. 
14)  the  action  of  SO,  would  be  as  below :  — 
AgaO,  _  5Mn02  +  llSOa=Ag2S03  +  5MnSaO,. 
The  silver  sulphite  formed  though  insol- 
uble in  water  and  H,S03  is  readily  soluble 
in  saturated  salt  solution,  cyanide,  thio- 
sulphate,  or  ammonia  as  simple  experiment 
will  readily  prove  and  the  90%  extractions 
arc  easily  explained. 

It  will  be  observed  that  the  principal 
action  of  sulphur  dioxide  upon  MnO„  is  to 
form  dithionate  and  not  sulphate  as  the 
author  has  assumed  (p.  15).  The  forma- 
tion of  sulphate  takes  place  as  a  side  reac- 
tion to  a  small  extent  only,  and  in  conse- 
quence the  consumption  of  sulphur  will  be 
nearly  double  Mr.  Neal's  estimate,  and 
would  amount  to  80  lb.  per  ton  of  ore  if  all 
the  manganese  were  in  the  form  of  dioxide 
while  regeneration  by  electrolysis  would 
probably  save  no  more  than  half  the 
amount  used  in  any  case. 

It  might  be  worth  while  to  try  experi- 
ments on  this  ore  with  weak  ammonia 
solution,  both  with  and  without  the  sulphur 
dioxide  treatment  as  if  successful  the  ex- 
pense would  be  less  than  cyanide.  Of 
course  in  practise  the  ammonia  would  be 
imported  as  sulphate  or  chloride  and  turned 
into  gas  on  the  mine  in  very  simple" appara- 
tus, by  means  of  lime.  The  excess  of  SO., 
could  be  washed  out  if  not  blown  out  with 
air  for  re-use.  I  find  that  two  parts  of 
0"890  ammonia  to  100  of  water  will  dissolve 
in  excess  of  12  oz.  of  silver  per  ton  as 
chloride,  and  that  this  silver  i:-  readily  pre- 
cipitated on  zinc  shaving. 

The  following  further  experiments  were 
made  on  the  artificial  ore  referred  to  above 
in  order  to  obtain  results  to  be  compared 
with  those  reported  on  El  Favor  ore. 

(F)  5  gm.  treated  with  excess  of  Na=SO, 
and   H„SO,    for   18  hours   showed  onlv   few 


black  specks  left.  The  residue  was  washed 
with  1,000  cc.  of  0-5%  KCN  and  then  assay 
ed  0-6  i  /,.  of  silver  per  ton  of  Mn0o — an 
extraction  of  over  99%.  This  duplicated 
the  favourable  results  quoted  and  the  next 
experiments  illustrate  the  helplessness  of 
the  usual  methods. 

(G)  10  gm.  agitated  for  one  day  with 
1  litre  of  <»■:,_'  KCN,  decanted,  residue  again 
agitated  for  3  days  with  second  litre  of  0-5% 
KCN,  filtered  and  washed  with  third  litre 
of  0-5  KCN,  then  washed  with  3  litres  of 
water.  Final  residue  assayed  83  oz.  of 
silver  per  ton  of  MnO„. 
^  (H)  10  gm.  agitated  with  1  litre  of  0'5% 
KCN  and  filtered,  residue  washed  with  200 
cc.  of  10%  ammonia  then  with  1  litre  of 
saturated  salt  solution.  Final  residue 
assayed  86  oz.  of  silver  per  ton  ot  MnOa. 

(I)  10  gm.  agitated  with  1  litre  of  10% 
ammonia,  filtered  and  washed.  Residue 
assayed  7.".  oz.  of  silver  per  ton  of  MnO,. 

As  this  artificial  ore  had  a  value  of  353 
oz.  per  ton.  extractions  of  75%  to  79%  are 
shown  in  above  results;  but  the  refractory 
residue  though  so  high  in  value  appears  not 
to  yield  any  further  value  to  ordinary 
treatment.  It  is  therefore  submitted  that 
the  results  thus  obtained,  taken  in  con- 
junction \\nii  those  quoted  in  the  original 
paper,  indicate  not  only  the  source  and 
mode  of  action  of  the  trouble  at  El  Favor 
but  also  suggest  the  mode  of  formation  of 
the  ore. 

As  for  the  overcoming  of  the  difficulty  it 
is  rendered  probable  that  no  method  which 
does  not  involve  the  destruction  of  MnO, 
can  yield  a  very  high  extraction.  Research 
must  therefore  be  made  in  the  direction  of 
performing  this  destruction  in  the  cheapest 
manner  possible,  and  I  would  suggest  as 
the  most  probable  method  the  utilisation 
of  the  fact  that  carbon  monoxide  at  very 
low  temperatures,  even  below  red  heat, 
has  a  very  powerful  action  upon  manganese 
dioxide. 


THE     CONGLOMERATES     OF     THE 
WITWATERSRAND. 


By  E.   T.   Mellok,  D.Sc  (Lond.), 
M.Inst.M.M. 


(Print*/  in  Journal,  February,  1916.) 


REPLY  TO  DISCUSSION. 

Dr.  E.  T.  Mellor:  Mr.   E.  Weston,  in  his 
discussion,  brings  out  several  very  interest- 
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ing  points  in  connection  with  the  banket. 
The  pebble  containing  gold  exhibited  by  him 
is  the  best  example  1  have  yet  seen  of  such 
an  occurrence.  In  most  cases  which  have 
come  under  my  notice  there  has  always 
been  an  element  of  doubt  as  to  whether  the 
gold  contained  in  the  pebble  had  not  been 
introduced  after  the  inclusion  of  the  latter 
on  the  banket,  but  in  this  example  it  has 
every  appearance  of  having  formed  part  of 
the  original  pebble. 

With  regard  to  the  two  kinds  of  footwall 
found  below  the  Main  Eeef  Leader  in  the 
East  Eand,  I  think  Mr.  Weston  will  find 
that  I  had  already  dealt  with  this  point  in 
my  previous  paper  on  the  Upper  Witwaters- 
rand  System.  It  is  customary  to  speak  of 
the  footwall  throughout  the  whole  Far  East 
Rand  as  "  slate"  The  reef  is,  however, 
very  frequently  underlain  over  considerable 
areas  by  what  is  more  correctly  ascribed  as 

quartzite. " 

The  vertical  thickness  oi  beds  removed  h\ 
denudation  in  the  Far  East  Eand  is  a  very 
variable  quantity.  On  the  northern  margin 
of  the  basin  it  must  embrace  not  only  the 
rocks  of  the  Karroo,  Transvaal,  and  Ven- 
tersdorp  Systems,  but  a  large  part  of  the 
Witwatersrand  System  as  well,  including 
the  whole  of  its  Upper  Division. 

The  absence  of  pebbles  of  recognisable 
Eand  banket  in  the  Black  Eeef  conglomer- 
ates does  not  appear  remarkable  when  we 
consider  that  it  would  be  exceedingly  diffi- 
cult to  find  along  the  present  outcrops  of 
the  conglomerates  of  the  Witwatersrand 
System,  any  fragment  likely  to  form  such 
pebbles.  The  individual  pebbles  separate 
so  readily  from  each  other  and  from  the 
matrix  on  exposure  at  the  surface,  that  a 
detached  fragment  of  actual  banket  is  very 
rarely  met  with. 

Mr.  Bleloch's  view  that  the  Nigel  and 
Van  Ryn  Reefs  arc  not  the  same  has  been 
dealt  with  in  my  paper  on  the  East  Band.1 

Dr.  Young  contends  that  had  the  deposi- 
tion of  the  Main  Reef  Leader  been  due  to 
flood  action,  the  direction  of  the  currents 
would  be  indicated  by  imbrication  of  the 
pebbles  Would  this  necessarily  be  the 
case?  After  paying  considerable  attention 
to  the  matter.  I  am  much  inclined  to  doubt 
whether  some  of  the  ideal  and  theoretical 
conceptions  with  regard  to  the  shapes  of 
pebbles  and  their  arrangement  are  as  uni- 
versally true  as  the\  are  generally  supposed 
to  be.  One  can  sec  why  there  is  a  tendency 
for     pebbles      to     assume     an      imbricated 
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arrangement  in  the  bed  of  a  river  where 
they  are  subjected  to  the  action  of  a  definite' 
current  for  a  considerable  time,  but  it  is  not 
so  easy  to  see  how  a  mass  of  material  such 
as  that  included  in  the  Main  Eeef  Leader 
of  the  East  Eand,  much  of  which  has  the 
appearance  of  having  been  rapidly  deposit- 
ed and  not  subsequently  disturbed  or  re- 
arranged, should  show  any  marked  degree 
of  imbrication.  By  far  the  greater  number 
of  pebbles  in  this  bed,  as  far  as  I  am 
acquainted  with  it,  are  of  such  a  form  that 
it  would  not  be  easy,  even  by  hand,  to  give 
them  an  imbricated  arrangement.  Over 
large  areas,  in  the  Far  East  Eand  particu- 
larly, the  arrangement  of  pebbles  conveys 
very  strongly  the  impression  that  they  came 
to  rest  very  suddenly  and  were  rapidly 
covered  by  the  material  immediately  above, 
and  this  is  indeed  one  of  the  reasons  which 
led  me  to  ascribe  their  deposition  to  such 
an  agency  as  a  flood  current.  As  evidence 
of  the  mode  of  deposition  of  the  Main  Eeef 
Leader  in  the  Far  East  Eand,  I  think  much 
more  definite  evidence  is  to  be  obtained 
from  a  study  of  the  deposit  os  a  whole  than 
from  the  arrangement  or  want  of  arrange- 
ment of  its  individual  pebbles.  When  we 
consider  such  definite  and  well  established 
features  of  this  sheet  of  conglomerate  as  its 
wide  extent,  not  only  from  east  to  west  but 
also  from  north  to  south,  the  narrow  limits 
between  which  it  varies  in  thickness,  the 
grading  of  the  pebbles  both  as  to  average 
and  to  maximum  dimensions  as  we  proceed 
from  north  to  south,  its  gradual  diminution 
in  thickness  from  its  central  portions  to- 
wards its  periphery,  its  elongation  in  a  north- 
erly and  southerly  direction,  its  thinning 
out  and  breaking  up  into  fringes  of  elongat- 
ed lenticular  patches  on  its  southern  bor- 
ders, and  the  orientation  of  these  patches 
in  a  remarkably  constant  direction,  when, 
too,  we  remember  the  character  of  the  sedi- 
ments whose  deposition  preceded  that  of 
the  conglomerate  bed,  it  is  very  difficult  to 
explain  these  features  as  the  result  of  truly 
coastal  conditions,  whereas  on  the  supposi- 
tion that  the  pebble-bed  was  laid  down  by  a 
broad  current  flowing  in  a  definite  direction 
they  appear  to  be  easily  explicable,  and  to 
be  as  a  whole  thoroughly  consistent.  As 
was  emphasized  in  my  paper,  many  of  these 
features  are  most  clearly  brought  out  in  the 
Far  East  Eand,  where,  for  the  most  part, 
we  have,  to  deal  with  a  single  conglomerate 
bed,  possessing  a  strongly  marked  individual 
character,  and  where  our  observations  are 
not   limited  to  a  long   and  narrow   strip  in 
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an  east  and  west  line  and  within,  say,  about 
4,000  ft.  of  the  outcrop,  as  on  the  Central 
Rand,  hut  may  be  extended  in  other  direc- 
tions for  many  miles. 

Objections  against  a  fluviatile  origin  for 
the  pebbles  have  frequently  been  based. 
as  in  the  present  instance  by  Professor 
Young,  and  earlier  by  Becker,  on  the  round- 
ed form  which  is  said  to  characterise  river 
pebbles,  and  on  the  frequency  with  which 
"  bun-shaped  "  pebbles  occur  in  the  Rand 
conglomerates.  Theoretically,  this  appears 
an  excellent  point,   and  ii  to  which 

due  regard   was  given   in   the   earlier  stages 
of   my   study   of   the   conglomerates.     As    a 
result  of  much   attention   to   this   question, 
however,    I    am    inclined    to    ask,    are    river 
pebbles    really    so    universally    rounded    in 
shape   as   they   are   thought    to   be   and   are 
"bun-shaped  "    individuals    so   rare    among 
them  and  so  characteristic  of  shore  deposits 
as    has    been    stated '.'       Personally    I    very 
much  doubt   whether  either  of  these  ques- 
tions  can    be    answered    in   the   affirmative, 
and  in  this  connection  it  is  very  interesting 
to  consider  the  pebbles  turned  out  by  tube- 
mills.     If  the  rounded  forms  supposed  to  be 
general  among  river  pebbles  are  to  be  attri- 
buted to  a  rolling  motion,  surely  a  prolonged 
sojourn  in  a  tube-mill  should  be  calculated 
to  produce  a  still  more  rounded  pebble,  yet 
among  the  pebbles  produced   in   such  mills 
from  the  fragments  of  rock  fed   into  them, 
by    far   the    largest    proportion    have    by    no 
means   a   circular  section   in   any  direction,   I 
while    a    great    number    are    just    as    much 
"bun-shaped"    as    the    great    majority    of 
those    found    in   the    banket.     Recently,    in 
company  with  two  other  observers,  I  made 
a  careful  search  among  a  large  number  of 
pebbles  discharged  from  tube-mills,  and  was 
unable    to    find    a    single    specimen    which 
possessed    a   really    circular   section    in    any 
direction,    while   the   great    majority   gave  a  j 
sectioti     cither    bun-shaped    or    tending    to 
still    flatter    forms.        I    rind    it   difficult    to 
imagine  that  a  river  current  is  more  likely   \ 
to  give  a  rotary  movement  to  pebbles  than 
a  journey  through  a  tube-mill,  and  as  far  as 
can   be   judged    without-  actual   experiment. 
the  shape  of  the  pebbles  is  more  dependent 
upon  the  original  shape  of  the  fragment  and 
on    the    material    of    which    it    is    composed 
than  upon  other  factors. 

I  am  informed  that  many  of  the  pebbles 
formerly  imported  into  this  country  for  use 
in  tube  mills  and  which  are  remembered 
for  their  exceptionally  rounded  forms  were 
obtained  from  the  coast  of  France,  between 


Boulogne  and  Dunkirk,  and  not  as  might 
expected  from  a  river  deposit. 
With  regard  to  the  occurrence  of  large 
pebbles  in  the  Ferreira  Deep  referred  to  by 
Dr.  Young,  the  original  exposure  in  the 
drive  certainlj  suggested  the  idea  that  the 
body  of  large  pebbles  there  seen,  formed 
part  of  the  .Main  Reef  Leader.  The  relation 
of  the  large-pebbled  body  to  the  Leader 
was,  however,  far  from  clear.  Subsequent 
stoping  operations  by  which  the  body  of 
large  pebbles  and  the  Leader  proper  were 
followed  for  a  considerable  distance  clearly 
showed  that  the  former  occupied  a  position 
below  the  Leader,  and  was  entirely  dis- 
tincl  from  it.  The  large-pebbled  material 
had  in  fact  a  similar  relationship  to  the 
Leader  as  that  shown  by  several  occur- 
rences of  large-pebbled  banket  in  various 
other  localities  described  in  my  paper  on 
the  Upper  Witwatersrand  System.*  The 
contrast    between    th  lie    and 

variable  pebble  masses  and  the  constancy 
and  persistency  of  the  Leader  over  nearlj 
fifty  miles  of  country  as  well  as  the  manner 
in  which  the  Leader  cuts'  off  th  bedding  of 
such  bodies  and  continues  its  own  course 
without  interruption  is  indeed  one  of  the 
principal  grounds  for  regarding  the  Leader 
as  having  been  laid  down  in  a  somewhat 
different  manner  from  the  underlying  beds. 
These  erratic  bodies  of  large  pebbles  appear 
to  occur  among  material  which  fills  channels 
cut  in  the  surface  over  which  a  wide  spread- 
ing current  subsequently  deposited  the 
material  which  now  constitutes  the  Leader. 
The  presence  of  large  pebbles  of  soft 
schistose  rock  referred  to  by  Dr.  Young, 
which  he  regards  as  affording  clear  evidence 
that  ancient  schists  were  being  subjected 
to  denudation  somewhere  in  the  vicinity, 
and  which  he  considers  show  a  marked 
resemblance  .  to  rocks  of  the  Swaziland 
system,  is  capable,  I  think  of  a  very  differ- 
ent and  more  probable  explanation.  In 
1912,  when  I  saw  the  occurrence  referred 
to  by  Dr.  Young,  and  collected  specimens 
of  the  soft  schistose  "  pebbles,"  I  had  seen 
nothing  similar  and  to  me  also  they  sug- 
gested fragments  of  older  schistose  rocks. 
Since  that  time,  however,  at  Kleinfontein 
and  elsewhere  I  have  met  with  numerous 
examples  of  inclusions  of  almost  exactly 
similar  material  in  the  conglomerates  under 
such  circumstances  as  to  leave  no  doubt 
in  my  mind  that  they  are  fragments  derived 
by  contemporaneous  erosion   from   the  par- 
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tiallv  consolidated  muds  upon  which  the 
Main  Beef  Leader  was  deposited.*  In 
general  appearance  as  well  as  in  respect 
to  such  qualities  as  colour,  hardness,  etc., 
these  included  fragments  at  Kleinfontein 
are  closely  similar  to  those  at  the  Ferreira 
Deep,  and  in  my  opinion  both  occurrences 
are  similar  in  origin.  With  regard  to  the 
soft  schistose  fragments  at  the  Ferreira  it 
must  be  remarked  that  several  examples 
which  I  saw  could  scarcely  be  called 
"pebbles,"  but  were  irregular  sub-angular 
fragments  with  ill-defined  outlines  such  as 
might  be  expected  from  the  mode  of  origin 
suggested  above.  Although  a  schistose 
structure  is  comparatively  rarely  shown  by 
the  conglomerate  itself  the  "slate"  foot- 
wall  immediately  below  it  frequently  takes 
on  a  character  precisely  similar  to  that 
shown  by  the  fragments  included  in  the 
Leader.  This  is  almost  certainly  an  effect 
produced  after  their  inclusion  in  the  conglo- 
merate, as  is  also  the  development  of  chlori- 
toid  and  serrcite. 

Dr.  Young's  reference  to  Swaziland  rocks 
and  his  view  that  the  soft  schistose  frag- 
ments in  the  Ferreira  Deep  occurrence  were 
originally  pebbles  of  elder  schist  carried  but 
.1  short  distance  from  their  source  by  a 
small  current  indicates  that  he  shares  the 
opinion  held  by  mam  others,  including 
Prof.  Gregory,  that  at  the  time  of  the  depo- 
sition of  the  Main  Reef  group  of  conglo- 
merates there  exised  a  shore  line  of  ancient 
rocks  in  close  proximity  to  the  Ideality 
occupied  by  the  presenl  line  of  out- 
crop of  the  Main  Reef.  This  'view 
appears  t<>  me  to  leave  out  of  account  alto- 
gether the  important  evidence  available 
from  the  character  of  the  beds  found  below 
the  Main  Eeef  and  from  the  whole  of  the 
earlier  history  of  the  Witwatersrand  system. 
It  must  be  remembered  that  the  series  of 
coarse  sandy  and  gritty  beds,  among  which 
the  Main  Reef  conglomerates  occur,  grade 
downwards  into  a  thick  series  of  predomi- 
nantly fine-grained  deposits  over  o,000  ft. 
in  thickness  (the  Jeppestown  Series).  These 
are  known  to  be  continuous  in  an  east  and 
west  direction  for  at  least  50  miles  without 
any  very  great  variation  in  thickness.  Their 
original  exfcenl  therefore  from  east  to  west- 
may  easily  have  to  be  reckoned  in  terms  of 
hundreds  of  miles,  as  is  certainly  the  case 
with  many  other  members  of  the  Lower 
Witwatersrand  system,  and  there  is  no 
reason  to  believe  that  their  extension  in  a 
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north  and  south  direction  was  very  different. 
This  means  that  during  the  deposition  of 
the  Jeppestown  Series  anything  in  the 
nature  of  a  pronounced  shore-line  of  older 
rocks  must  have  been  very  remote  from  the 
present  site  of  the  Hand.  Subsequently 
there  was  probably  an  advance  of  the  land 
surface  towards  the  area  in  which  the  Wit- 
watersrand system  was  being  deposited, 
but  this  process  was  a  very  gradual  one, 
and  there  was  again  a  return  to  the  earlier 
conditions  at  the  time  of  the  deposition  of 
the  Kimberley  Shales.  I  find  it  extremely 
difficult  to  imagine  the  geographical  condi- 
tions under  which  a  formation  presenting 
the  features  shown  by  the  Jeppestown  and 
Main-Bird  Series  could  have  been  laid  down 
if  a  shore-line  of  older  rocks  existed  any 
where  near  the  present-  site  of  the  Rand,  as 
is  considered  to  be  the  case  by  Young, 
Gregory  and  others. 

With  regard  to  the  further  point  raised 
by  Dr.  Young  concerning  the  persistence 
of  individual  bands  of  conglomerate  in  the 
Kimberley  Series  over  a  distance  of  a  mile 
or  more,  this  is  in  my  mind  a  very  different 
thing  to  persistence  of  the  Main  Reef 
Leader  over  a  distance  of  at  least  45  miles 
in  one  direction,  and  probably  over  50  miles 
in  a  direction  at  right  angles  to  that.  The 
conditions  necessary  to  account  for  the 
two  cases  appear  to  be  extremely  differ 
ent.  One  can  easily  imagine  how  the  more 
persistent  members  of  the  Kimberley  Reefs 
may  owe  their  origin  to  the  working  over 
of  confusedly-bedded  gravels  by  the  wave^ 
as  suggested  by  Dr.  Young,  but  it  is  not 
easy  to  see  how  the  same  agency  could  have 
produced  a  pebble  bed  like  the  Main  Reef 
Leader,  extending  over  hundreds  of  square 
miles  of  underlying  muds  as  would  have 
had  to  be  the  case  in  the  Far  East  Rand. 
This  is  one  of  the  many  examples  in  which 
explanations  which  seem  sufficient  if  only 
the  Central  Hand  is  considered  appear 
totally  inadequate  when  the  problems  of 
the  Far  East  Rand  are  also  taken  into 
account. 

In  connection  with  the  origin  of  the  gold 
in  the  conglomerates  surprise  is  expressed 
that  I  have  not  given  prominence  to  the 
bearing  on  this  question  of  the  banded 
pyritic  quartzites  associated  with  the  con 
glomerates.  The  significance  of  these, 
banded  quartzites  was  however  discussed 
at  some  length  in  my  paper,  on  p.  173, 
under  the  head  of  "  Secondary  Changes. " 
Like    Dr.    Young,    I    regard    them    as    very 
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important  evidence  in  support  of  the  detrital 
origin  of  the  gold.  The  photograph  accom- 
panying Dr.  Young's  discussion  gives  an 
excellent  idea  of  the  character  of  the  pyrifcic 
bands,  and  their  significance  is  still  more 
apparent  when,  as  is  often  the  case,  then- 
distribution  agrees  closely  with  all  the 
details  of  current-bedding  and  other  struc- 
tures dependent  on  sedimentary  agencies. 

Mr.  J.  S.  Curtis,  in  opposing  the  view 
that  the  gold  in  the  conglomerates  is  of 
detrital  origin,  says  "  Investigations  of  gold- 
quartz  veins  have  not  yet  determined  the 
reason  for  gold  solutions  taking  any  parti- 
cular course,  and  if  there  has  been  no 
general  rule  discovered  governing  the  dis- 
tribution of  the  ore  in  quartz  lodes,  why 
should  such  an  explanation  be  demanded 
for  the  ore-bodies  in  the  banket?"  It  is 
precisely  the  fact  that  in  the  case  of  the 
conglomerates,  we  can  in  many  instances 
give  an  explanation  for  the  distribution  of 
the  gold,  and  that  such  explanations  are 
almost  universally  closely  associated  with 
sedimentary  features,  that  will  appear  to 
many  to  be  evidence  of  the  strongest 
character  for  the  sedimentary  origin  of  the 
gold  and  against  the  inclusion  of  the  banket 
among   lode   deposits. 

Mr.  Curtis  objects  to  a  comparison  of  the 
Band  conglomerates  with  more  recent  for- 
mations, such  as  the  Nome  gravels,  on  the 
ground  that  the  former  are  traversed  by 
abundant  igneous  rocks  and  that  the  latter 
are  not.  Surely  such  an  argument  would 
debar  us  from  innumerable  other  compari- 
sons of  older  rocks  with  recent  deposits  to 
which  geology  as  a  science  owes  its  very 
foundation.  The  continued  fascination 
which  igneous  rocks  appear  to  have  for  those 
favouring  the  secondary  origin  of  the  Rand 
gold  is  very  remarkable  in  face  of  the 
abundant  and  ever  accumulating  evidence 
against  any  connection  between  the  gold 
and  the  igneous  rocks  associated  with  the 
Witwatersrand  system  whether  of  contem- 
poraneous origin  or  Inter  intrusions. 

In  the  case  of  the  former  the  conglo- 
merates most  likely  to  be  affected  by  them 
are  among  the  least  auriferous,  and  in  the 
case  of  the  latter  the  thousands  of  instances 
one  meets  with  in  the  mines'  where  one 
might  reasonably  expect  positive  evidence 
in  favour  of  the  influence  of  such  intrusions 
on  the  d;str:b\it:on  of  the  gold,  and  where 
no  such  ev'dence  is  to  be  found  constitute 
a  continually  increasing  mass  of  evidence 
against  these  igneous  rocks  having  anything 


to  d<>  with  the  introduction  of  the  gold  into 
the  banket. 

Mr.  Curtis  regards  as  evidence  in  favour 
of  the  lode  origin  of  the  Rand  gold  the  fact 
that  all  the  conditions  favourable  to  the 
formation  of  lodes  are  present  on  the  Hand. 
This  is  quite  true,  and  mineral  veins  are 
of  frequent  occurrences  throughout  the 
area.  The  extraordinary  thing,  however, 
about  these  veins  is  that  although  they  have 
been  extensively  prospected  none  has  been 
discovered,  especially  in  the  Upper  Wit 
watersrand  system,  in  any  way  remarkable 
for  its  gold  content,  and  the  great  majority 
are  altogether  barren.  In  the  few  instances 
in  which  they  have  been  found  to  contain 
any  values,  the  gold  can  in  many  cases  be 
clearly  seen  to  have  been  derived  from 
auriferous  bankets  traversed  by  the  vein 
and  it  is  limited  to  the  immediate  neigh- 
bourhood of  such  a  source. 


THE  ENCOURAGEMENT  OF  FIRST 
AID  WORK  ON  THE  MINES:  SOME 
SUGGESTIONS  BASED  ON  CROWN 
MINES  EXPERIENCE. 


By  A.  J.  Brett. 
(Printed  in  Journal,  June,  1916.) 

DISCUSSION. 

The  President:  This  paper  deserves  a 
hearty  welcome,  since  it  is  the  first  which 
has  so  far  appeared  here  on  this  subject, 
and  it  comes  most  appropriately  from  the 
General  Manager  of  the  mine  which  has 
been  foremost  in  its  encouragement  of  first 
aid  work  on  the  Rand. 

The  scheme  adopted  is  simple,  cheap, 
and  apparently  effective :  but  no  matter 
how  simple  or  otherwise,  the  only  standard, 
by  which  it  can  be  judged,  is  its  efficiency 
in  actual  practice,  in  other  words,  its  total 
effect  in  bringing  safety  and  succour  to 
underground  humanity.  Criticism  is  almost 
disarmed  by  the  author's  modesty  and  by 
the  absence  of  definite  data,  which  is  ex- 
tremely unfortunate,  a  fact  which  the 
author  himself  deplores,  but  does  not 
shrink  from  the  declaration,  that  the 
scheme  adopted  is  thoroughly  satisfactory. 
This  is  a  state  of  affairs,  which  should,  on 
the  one  hand,  surely  lead  to  increased 
interest  and  further  progress  being  achieved 
on  the  mine  itself,  and  on  the  other  hand, 
the  initiation  of  similar  methods  on  other 
mines,   where  first  aid  is  at  present  little 
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more  than  a  pious  expression  of  opinion, 
symbolised  by  an  out  of  date  disused 
stretcher. 

The  first  point  in  the  scheme  outlined  is 
the  appointment  of  a  Chief  Ambulance 
Officer,  as  the  executive  head  of  the  organi- 
sation, and  in  this  case  the  hospital  orderly 
was  called  upon  to  do  the  work.  This,  I 
venture  to  think,  is  an  excellent  practice, 
provided  that  the  hospital  orderly  be  skilled 
also  in  practical  first  aid  work,  and  at  the 
same  time  gifted  with  the  power  of  in- 
structing and  thereby  arousing  the  enthu- 
siasm of  others,  in  order  that  all  demands 
can  be  efficiently  met,  when  the  neci 
should  arise.  The  two  offices  should  how- 
ever be  kept  distinct,  in  the  sense  that  they 
should  bear  a  distinct  and  separate  remu- 
neration, and  this  should  be  specifically 
stated  or  arranged,  in  order  to  avoid  mis- 
understanding, and  at  the  same  time,  to 
impress  the  need  for  constant  vigilance  and 
efficiency.  In  mines  where  accidents  are 
of  seldom  occurrence,  there  are  distinct 
tendencies  to  shirk  first  aid  practices  with 
unhappy  results  at  the  moments  when  they 
do  occur,  and  it  is  to  prevent  this,  that  the 
above    suggestion    is    put    forward    again. 

With  regard  to  equipment  this  should 
be  generous,  and,  as  far  as  possible,  of  the 
best  kind.  Standardisation  would  be  valu- 
able for  the  reasons  given,  as  far  as  tho 
Rand  is  concerned,  where  migration  is  so 
prevalent,  but  on  the  other  hand,  it  is  of 
greater  importance  to  be  provided  with 
some  equipment  and  a  full  knowledge  of 
its  use. 

The  need  for  sub-officers,  one  at  each 
shaft  is  obvious  and  indispensable,  in  order 
that  no  time  be  lost,  when  notice  of  an 
dent  has  been  received,  and  for  this  purpose 
also  these  officers  must  have  in  their  posses- 
sion a  complete  equipment,  which  should 
be  inspected  weekly  by  the  Chief  Ambu- 
lance Officer,  to  insure  its  being  always  in 
order. 

The  arrangement  of  first  aid  stations  and 
equipment  underground  should  be  made  by 
the  Chief  Ambulance  Officer,  in  consulta- 
tion with  the  underground  official*,  as- 
hy a  committee  chosen  by  the  miners 
themselves,  and  its  care  should  be  the 
direct  responsibility  of  the  latter.  If  the 
men  themselves  are  thus  given  a  share  in 

wort,  much  more  interest  and  keeii 
will  be  manifest,  than  if  the  entire  control 
and   ii  springs  from  above. 

The  payment  of  bonuses  is  theoretically 


correct,  but  no  statement  is  made  as  to 
how  it  is  ascertained  whether  these  pay- 
ments are  commensurate  with  the  value 
received,  other  than  the  dictum,  that  every 
patient  who  has  suffered  by  an  accident 
comes  to  hospital  having  received  thorough- 
ly efficient  first  aid  treatment.  This  is 
excellent  testimony,  as  far  as  it  goes,  but 
there  are  other  factors,  which  should  be 
given  consideration,  as  all  those,  who  have 
taken  part  in  or  even  only  witnessed  Am- 
bulance Competitions,  can  readily  testify. 
The  only  real  test  of  first  aid  work  is  at 
the  periods  when  accidents  do  actually 
i  .  and  I  venture  to  think  that  the  tests 
of  efficiency  of  any  system  of  ambulance 
work,  or  of  any  team,  or  indeed  of  any 
member  of  the  team,  should  be  applied 
then.  This  could  easily  be  done  by  means 
of  a  full  enquiry,  carried  out  by  the  medical 
officer  and  one  or  two  of  the  chief  officials. 
Should  the  result  of  this  enquiry  demon- 
strate excellence,  suitable  rewards  could  be 
made,  either  to  the  team  or  to  individual 
members  thereof.  On  the  other  hand,  good 
work  would  prove  that  the  payments  had 
not  been  made  in  vain,  and  the  enquiry 
would  also  at  once  discover,  if  there  were 
any  weaknesses,  which  necessitated  reme- 
dial measures  being  taken.  Ambulance 
competitions  are  most  excellent  stimulants 
and  aids,  educationally  speaking,  to  suc- 
cess in  ambulance  work,  but  they  are  in- 
capable ni  deciding,  which  particular  team 
of  men  would  prove  most  efficient .  if  an 
actual  call  were  made. 

The  system  of  bonuses  as  applied  to 
lectures  and  certificates  is  also  an  excellent 
means  of  cultivating  interest,  and  the  letter 
reproduced  by  the  author  amply  proves  its 
justification.  The  suggestion,  that  laymen 
who  have  made  a  study  of  first  aid  work 
should  co-operate  as  judges  in  ambulance 
competitions,  along  with  the  medical  men, 
is  a  good  one,  and  with  the  author,  I  hope 
that  this  will  meet  with  approval  from  all 
sides.  It  is  refreshing  to  learn  that  the 
knowledge  of  the  inner  meaning  of  the  acci- 
dents possible  to  those  engaged  in  mining, 
has  been  verified  by  Crown  Mines'  experi- 
ence, in  other  words,  that  safety  first  and 
first  aid  are  necessarily  cognate  and  allied 
branches  of  the  science  of  the  conservation 
of  human  life.  It  is  also  a  matter  for  con- 
gratulation that  the  mine  officials  take  an 
rest  in  the  work,  and  so  attempt  to 
lead  their  employees  by  precept  and  eood 
example.     This    also   may   be    viewed    from 
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another  point  and  the  analogy  holds  good, 
namely,   that   in   warfare   against   nations  a 
soldier  may  risk  his  own  life,  if  he  chooses, 
but  his  code  of  honour  does  not  allow  him 
to  expose  his  fellows  to  undue  and  unneces- 
sary  risk.     Should  not   this   code   apply   to 
all  mine  officials  as  well    as    to    the    em- 
ployees,   Government   officials    and   others, 
whose  duties  are   in  the   mine  itself?     The 
progress    and    solution    of    the    problems   of 
sociology  prove   that  its   universal  applica- 
tion is  now  merely  a  matter  of  time.  There 
are,    I    venture    to    say,     no    underground 
workers   who  would   not   at   once   subscribe 
to  the  principle,   but  on  the  other  hand  I 
fear  that  there  are  many  with  whom  it  is 
not  much  more  than  a  pious  opinion  rather 
than  a  practice  of  daily  use  and  vigilance, 
such  as  safety  first  and  first  aid  should  be. 
Nothing   is   stated    in    the    paper    about 
practice   and  team  work  or  the   encourage- 
ment to  be  given  to  new  ideas,  as  far  as 
ambulance  work  is  concerned.     The  former 
can    be    effected    by   organising   Ambulance 
Corps   under  Eed   Cross   rules,   which   have 
been    specially    framed     for     this     purpose. 
For  the  latter,  the  committee  of  the  Ambu- 
lance Corps,  along  with  co-opted  members, 
would   form   a   suitable   board   for  adjudica- 
tion purposes  to  carry  out  tests  and  recom- 
mend  such   awards   to  the   directorate   and 
management,    as    would    be    appropriate    in 
each   particular  instance.      Several  cases  of 
this  kind  have  come  to  my  notice,  but  un- 
fortunately for  various  reasons,  it  has  been 
impossible    to   deal    with    them,    since    the 
cessation    of    the    annual    exhibitions    and 
competitions   held    by    this    Society.     Local 
encouragement  on  the  mine  itself  should  be 
given  to  the  mine  workers,  if  only  to  stimu- 
late  thought,   and   thereby   create   interest: 
The   author's  views  on   this  phase  of  first 
aid   work  would  be  welcome. 

The  title  of  the  paper  is  given  as  the 
encouragement  of  first  aid  work  on  mines, 
the  object  is  stated  to  be  to  arouse  increas- 
ed interest,  and  the  hope  is  expressed  that 
it  will  arouse  discussion.  In  pursuance  of 
these  aims,  I  venture  to  think  that  it 
might  be  of  some  utility  to  mention  what 
is  being  done  in  this  respect  in  the  United 
States  of  North  America.  By'  way  of  pre- 
face it  is  necessary  to  state  that  the  work 
performed  there  is  primarily  and  especially 
for  coal  miners,  to  whom  the  dangers  of 
explosions  resulting  from  the  presence  of 
■coal  dust,  hydrides  and  oxides  of  carbon, 
mixed    with    the    necessary    proportions   of 


air  are  ever  present,  and  which  may  entail 
a  serious  loss  of  life,  in  many  cases  endan- 
gering the  life  of  every  underground  worker, 
most  of  whom,  if  not  all,  are  white  men! 
Although  the  mines  here  have  not  this 
menace  to  contend  against,  yet  I  hope  that 
a  brief  description  of  the  methods  adopted 
will  not  be  lacking  in  instructiveness  and 
assistance   in   solving  our  own  problems. 

In  the  first  place  it  should  be  stated  that 
the  Federal  Government  has  made  it  a 
separate  department  of  the  work  of  the 
Bureau  of   Mines  in  conjunction   with   the 

connoted  by  the  term  S 
First."  In  addition  to  this,  many  of  the 
larger  mines  have  taken  up  the  work  in- 
dividually for  the  sake  of  their  employees. 
The  Mines  Department  works  hand  in 
hand  with  the  American  Eed  Cross  organi- 
sation, which  is  also  supported  largely  by 
funds  from  the  Federal  Government,  and 
hence  is  capable  of  undertaking  a  large 
sphere  of  work.  The  functions  of  these 
organisations  are  in  the  first  degree  of  an 
educational  character,  and  no  means  are 
spared  in  their  fulfilment.  Jt  would  be 
beside  the  point,  and  it  is  far  from  my  in- 
tention, to  enter  into  any  arguments  as  to 
whether  works  of  this  nature  should  be  per- 
formed by  the  State  or  by  individuals,  since 
I  believe,  that  the  care  of  the  human  ele- 
ment is  everybody's  concern,  and  is  at  the 
same  time  a  good  investment  all  round. 

Briefly  the  work  so  far  undertaken  may 
be   summarised   as  follows:  — 

1.  National  mine  safety  demonstrations. 

2.  Provision  of  mine  rescue  touring 
cars. 

3.  Establishment  of  museums  of  safety 
appliances. 

4.  Provision  of  moving  pictures  for  ex- 
hibition. 

5.  Liberal  and  free  distribution  of 
bulletins  and  pamphlets. 

6.  Official  reports  of  tests  of  new  safety 
and  first  aid  apparatus  carried  out  by 
the  Federal   Scientific  Department, 

7.  Educational  work  on  sociological 
problems,  e.g.,  the  use  and  abuse  of  al- 
cohol, etc. 

The  first  National  Mine  Safety  demon- 
stration, which  may  be  taken  as  typical, 
took  place  at  Pittsburgh  on  October  -'111111, 
1011,  under  the  auspices  of  the  U.S.A. 
Bureau   of    Mines,    the    Red    Cross    Society 
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and  the  Pittsburgh  Coal  Operators'  Asso- 
ciation (vide  Scientific  American,  Dec.  2, 
1911,  Vol.  105,  p.  498).  The  various  items 
of  the  demonstration  were  as  follows: — ■ 

(a)  Exhibition  of  a  testing  gallery,  100  ft. 
long  x  6J  ft.  diameter,  open  at  one 
end  and  closed  at  the  other,  made  of 
steel  provided  with  side  windows 
through  which  the  flame  of  an  explo- 
sion is  visible,  and  doors  on  the  top 
which  are  raised  by  the  force  of  an  ex- 
plosion. 

(b)  Test  of  explosives  in  the  gallery  by 
exploding  known  weights  of  known 
mixtures  from  trie  closed  end  In  an 
explosive  mixture  cf  known  composi- 
tion (e.g.,  7%— 8%  CH4  and  C„H4  and 
92%— 93%  air.)  By  using  the  same 
weight  the  explos'bility  of  different 
atmospheres   can   also   be   tested). 

'(c)  Exhibition  of  the  actual  use  of  various 
types  of  breathing  apparatus  by  men 
wearing  them  in  rooms  having  glass 
partitions  and  filled  with  noxious  gases. 

(d)  Tests  on   safety  lamps. 

(e)  The  use  of  apparatus  for  testing  ex- 
plosives. 

'(/)  Exhibition  of  mine  rescue   cars. 

(g)  Ambulance  team  competitions  (40 
teams   competing). 

(h)  Demonstration  of  the  explosibility  of 
coal  dust  in  the  experimental  mine  of 
the  Federal  Bureau  of  Mines. 

(;')  Demonstration  of  the  use  and  action 
of  CO  on  canaries. 

(f)  Exhib!t;on  of  the  methods  of  protect- 
ing electric  motors  in  mines  showing 
that  the  removal  of  the  protection  will 
cause  explosions. 

(k)  Methods  of  taking  gas  samples. 

(/)  Fuel  briquetting  plant  to  show  better 
utilisation  of  low  grade  fuels. 

Mine  rescue  cars  are  railway  coaches 
fitted  up  for  completely  housing  a  team  or 
teams  -of  nrners,  specially  versed  in  first 
aid  and  rescue  work,  and  officials,  and  a 
comnl  f  ■  equipment  of  all  kinds  of  appara- 
tus, including  spires,  with  a  work  bench 
for  repairs.  Electric  current  is  provided 
by  stonge  batteries,  giving  any  voll 
required.  They  tour  the  States  v, 
mines  are  located,  and  visit  the  mining 
camps,  making  a  stay  at  each  one  with  the 


object  of  giving   instruction,    and   arousing 
interest  in  first  aid  work  by  organising  local 

teams. 

The  rest  of  the  work  mentioned  is  self- 
explanatory. 

The  question  now  arises  whether  we  can 
gain  anything  from  this  knowledge  of  what 
is  being  done  in  the  American  Coal  Mines. 
Their  problems  are  to  a  great  extent  very 
different  to  those  here,  but  I  venture  to 
suggest  that  a  first  aid  meet  or  a  mine 
safety,  demonstration  on  a  large  scale, 
showing  how  to  solve  our  own  difficulties 
would  be  of  great  benefit  to  the  Rand,  if 
only  to  encourage  more  interest  being  taken 
in  the  work  than  is  the  case  at  present. 
Also  the  provision  of  a  permanent  museum, 
a  section  of  which  could  be  devoted  to  an 
exhibition  of  safety  appliances  open  to  the 
public  would  be  a  progressive  step  for  this 
community  to  take.  At  present  Johannes- 
burg lacks  this  advantage,  which  is  possessed 
by  most  of  the  other  large  towns  in  the 
Union,  and  should  provision  be  made  at 
am  time  in  the  near  future,  a  section  of 
this  nature  should  not  be  overlooked. 

Since  gassing  accidents  are  not  by  any 
means  a  rarity  on  these  fields,  and  their 
first  aid  treatment  involves  the  production 
of  artificial  respiration,  the  mechanical  de- 
vices, which  have  been  used  successfully 
in  America,  and  reported  as  quite  efficient, 
namely,  the  pulmotor,  lungmotor  and  via- 
mctor  might  also  be  investigated  h  re. 

The  proximity  of  the  mines  on  the  Rand 
does  not,  in  my  opinion  necessitate  the  pro- 
vision of  touring  cars,  provided  that  each 
mine  possesses  a  skilled  Ambulance  Officer 
and  a  liberal  equipment. 

In  conclusion,  it  is  my  hope  that  the 
author's  paper  will  remove  to  a  large  extent 
the  apathy  and  indifference  which  has 
hitherto  been  shown  in  this  important 
matter  in  many  quarters,  more  especially 
on  our  coal  mines,  and  encourage  an 
interest  in  both  the  work  of  safety  first  and 
first  aid,  before  the  cry  should  arise  "  too 
late!"  Efficiency  and  cheapness  are  two 
magic  words  to  apply  to-day  to  any  scheme 
and  these  alone  should  commend  the  Crown 
Mines'  methods  to  the  notice  of  all  who  for 
the  sake  of  humanity  have  similar  problems 
to  tackle. 

Note. — A  number  of  slides  illustrating 
the  above  remarks  on  work  undertaken  in 
America  were   shown. 

The  meeting  then  terminated. 
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CHEMISTRY. 

Determination  of  the  Hardness  of  Water 
using  '  Methyl  Red  as  Indicator. — After  dis- 
cussion of  older  methods  such  as  the  Clark  soap 
test  and  the  Otto  Hehner  alkalimetric  method,  the 
authors  suggest  the  new  method  of  titration  of  both 
kinds  of  hardness,  based  on  the  use  of  methyl  red 
as  indicator. 

Methyl  red  is  yellow  in  a  neutral  solution,  i.e., 
when  the  concentration  of  hydrion  is  about  111-" 
normal,  and  it  becomes  red  when  the  hydrion  con- 
centration rises  to  about  1C~ \  or  one  hundred 
thousandth  normal.  Methyl  orange  on  the  other 
hand,  does  not  begin  to  appear  red  until  the  acidity 
of  the  solution  is  more  than  ten  times  greater,  i.e., 
about  10_1  normal.  In  practice,  this  means  that 
methyl  orange  changes  colour  comparatively  slowly 
and  that  there  is  an  uncertainty  in  the  end-point  of 
an  ordinary  titration  amounting  to  at  least  0'5  cc. 
of  A7/ 100  acid;  whereas,  using  methyl  red,  a 
single  drop  of  A7/ 100  acid  is  sufficient  to  decide  the 
end-point.  Methyl  red  is  more  sensitive  to  carbonic 
acid  than  methyl  orange,  and  in  the  titration  of 
carbonates  and  bicarbonates  the  solution  must  be 
heated  to  boiling  in  order  to  remove  carbon 
dioxide.  Methyl  red  may  be  used  with  advantage 
in  place  of  methyl  orange  for  all  ordinary  purposes 
in  volumetric  analysis.  It  is  very  much  better 
than  methyl  orange  for  titrating  ammonia  or  solu- 
tions containing  ammonium  salts,  as.  for  example, 
in  the  Kjeldahl  determination  of  nitrogen.  Methyl 
red  can  also  be  used  in  artificial  light  with  far  less 
difficulty   than   methyl   orange. 

The  determination  of  'temporary'  hardness  -or, 
more  correctly,  of  bicarbonate  hardness,  is  carried 
out  as  follows  : — Measure  100  cc.  of  the  water  into 
a  porcelain  casserole  and  add  2  cc.  of  methyl  red 
solution  (0'05  gm.  dissolved  in  1  litre  of  S0°n 
alcohol).  Run  in  N/50  hydrochloric  acid  until  the 
liquid  becomes  light  red.  Heat  to  boiling,  boil 
for  about  one  minute,  and  continue  the  addition 
of  standard  acid  until  a  permanent  reddish  tinge, 
which  is  not  destroyed  by  further  boiling,  is 
obtained.  An  alternative  method  of  procedure, 
which  is  more  convenient  and  expeditious  is  to 
add  a  slight  excess  of  acid  (about  1  cc.)  and  then 
after  boiling  for  about  one  minute,  to  titrate  back 
with   iV/50  baryta  solution. 

It  is  inadvisable  to  boil  the  water  before  begin- 
ning the  titration,  because  crystalline  calcium  and 
magnesium  carbonates,  which  may  be  precipitated 
on  boiling  a  hard  water,  internet  very  slowly  with 
the  dilute  standard  acid.  Should  there  be  any 
objection  to  boiling  the  water,  the  titration  mav 
be  carried  out  at  the  ordinary  temperature  by  add 
ing  excess  of  acid  and  passing  a  current  of  air 
through  the  liquid  for  a  few  minutes  in  order  to 
remove  the  carbon  dioxide. 

Each  cc.  of  standard  acid  required  for  100  cc. 
of  the  water  corresponds  to  1  part  of  calcium 
carbonate  in  100.000  or  1°  of  hardness.  Some 
natural  waters  contain  sodium  carbonate,  and  the 
'  alkalinity  '  may  be  due  partly  to  the  latter.  In 
that  case  a  correction  referred  to  under  '  perma- 
nent '   hardness   must   be   applied. 

'  Permanent  '  Hardness. — The  determination  is 
carried  out  as  follows  : — In  a  platinum  basin  mix 
100  cc.  of  the  water  with  10  cc.  of  A7/25  potassium 


carbonate.  (If  the  '  permanent '  hardness  is  be- 
lieved to  exceed  15°,  more  potassium  carbonate 
must  be  used).  Evaporate  to  dryness  on  the 
steam-bath.  Pour  10  cc.  of  20%  alcohol  into  the 
basin  and  bring  the  liquid  into  contact  with  the 
whole  of  the  residue.  Replace  the  basin  on  the 
steam-bath  until  the  liquid  is  hot  again,  and  then 
filter  through  a  5^  cm.  paper,  receiving  the  filtrate 
in  a  casserole  or  flask  of  resistant  glass.  Rinse 
the  basin  very  carefully  four  times  with  cold  90% 
alcohol,  using  about  5  cc.  each  time,  and  then  wash 
the  filter  five  times  with  the  same  alcohol.  Titrate 
the  filtrate  with  A'/50  hydrochloric  acid,  using 
methyl  red  as  indicator,  as  described  under  'tem- 
porary' hardness  and  substract  from  20  cc. ,  the 
amount  due  to  the  K.l'll,  used,  the  difference  be- 
ing degrees  of  permanent  hardness.  The  platinum 
basin  and  the  filter,  containing  the  precipitated 
carbonates  of  calcium  and  magnesium,  are  set 
aside    for    the    determination    of    total    hardness. 

If  the  original  water  contained  -sodium  carbo- 
nate, there  can  be  no  '  permanent '  hardness,  and 
in  the  foregoing  determination  more  alkali  will  be 
found  in  the  filtrate  than  was  added  to  the  water 
as  potassium  carbonate.  The  excess  of  alkali  re- 
presents the  amount  of  sodium  carbonate  present 
in  the  water,  and  it  must  be  deducted  from  the 
'alkalinity'  of  the  water  in  order  to  ascertain  the 
actual   bicarbonate   hardness. 

• Hher  modifications  of  the  process   are   suggested 
and  the  paper  is  well  wortli  careful  perusal. — S.  A. 
Kay,    D.Sc.    and    S.    H.    NewlanDS,    M.A. — Journal 
Soc.  Chem.  I  ml..  April  29,  1916,  pp.  44.5-7.   (A.  W.) 
N.B. — We  have   tried   this   process   and   recommend 
it    is    an    improvement    on   earlier   ones.     There 
is.    however,    some    apparent    difficulty    in    ob- 
taining  the   indicator.     (Ed.    Com.) 


Rapid  Qualitative  Determination  of  Tungsten. 
"  Tungsten  determination  by  a  quick  method  is 
that  of  W.  L.  Faust  of  Deadwood.  South  Dakota. 
He  uses  a  fusion-powder  containing  potassium 
chlorate,  potassium  nitrate,  sodium  carbonate,  and 
sugar.  Taking  about  1  gm.  of  this  powder,  mixed 
with  an  equal  amount  of  crushed  ore  (if  the  ore 
is  low  grade  using  pannings)  an  almost  instanta- 
neous fusion  is  effected  by  applying  a  match.  The 
result  of  the  fusion  is  a  granular  mass,  which  is 
rubbed  a  moment  in  an  agate  mortar,  then  placed 
in  a  test-tube  with  hydrochloric  acid  and  sheet  or 
granulated  zinc.  A  little  boiling  will  yield  a  blue- 
coloured  solution  if  tungsten  is  present.  The  test 
is  one  that  can  easily  be  made  in  the  field  :  the 
equipment  necessary  to  conduct  it  can  be  carried 
in  a  coat-pocket  and  it  no  doubt  will  be  widely 
used  bv  prospectors." — W.  I.  Faust. — Mininq  ami 
Scientific  Press,  April  8,   1916,   p.   523.      (G.   H.    S.) 


Melting  Points  and  Other  Standard  Tempera 
tures. — "  The  following  tables  are  reproduced  from 
Circular  No.  35  (second  edition)  of  the  United 
States  Bureau  of  Standards  as  they  should  prove 
exceedingly    handy   for   use. 

The  values  of  'the  melting  points  used  bv  the 
Bureau  of  Standards  as  standard  temperatures  for 
the  calibration  of  thermometers  and  pyrometers 
are  indicated  in  capitals.  The  other  values  have 
been  assigned  after  a  careful  survey  of  all  the 
available   data. 

As  nearly  as  may  be,  all  values,  in  particular 
the  standard  points,  have  been  reduced  to  a 
common  scale.     For  high  temperatures,  and  for  use 
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with  optical  pyrometers,  this  scale  is  satisfied  very 
exactly  by  la-king  c.  =  14,500  in  the  formula  for 
Wien's  law  connecting  /,  monochromatic  luminous 


intensity  of  wave  length  X,  aad  T,  absolute  tem- 
perature :  log  1/I^cMogg  (l/r.-l/y).  For 
all   purposes,   except   the   most   accurate   invest  iga 


MELTING   POINTS   OF  THE   CHEMICAL  ELEMENTS. 


Element. 


Helium 

Hydrogen    ... 

Neon 

Fluorine 

Oxygen 

Nitrogen 

Argon 

Krypton 

Xenon 

Chlorine 

MERCURY 

Bromine 

Caesium 

Gallium 

Rubidium    ... 

Phosphorus... 

Potassium   .. 

Sodium 

Iodine 

Sulphur 

Indium 

Lithium 

Selenium 

TIN 

Bismuth 

Thallium      ... 

CADMIUM 

LEAD 

ZINC 

Tellurium     ... 

ANTIMONY 

Ceiinm 

Masrnesium... 

ALUMINIUM 
Rndium 
Calcium 
Lanthanum... 

Strontium   ... 
Neodymium 


<  -271 
— 259 
— 253? 
—223 
—218 
—210 

—  188 

—  169 

—  140 
-101  o 

—  38  9 

—  73 
f  26 

30 
38 
44 
62  3 
97o 

1135 
S,  112-8 
S„  119-2 
Sml06-8 

155 

186 
217-220 

231-9 

271 

302 

320  9 

327-4 

4194 

452 

630-0 

64<i 

651 

658-7 

700 

810 

810V 
>Ca<Ba? 

840? 


C— 456 
—434 
—4'23 
—369 
—360 
—346 
—306 

—  272 
—2-26 
—150-7 

—  38  0 
t    189 

79 
86 
100 
111-2 
144 
207  5 
23b -3 
235  0 
246  6 
224  2 
311 
367 
422-428 
449  4 
520 
576 
0ii9-6 
621-3 
7S6  9 
846 
1166 
1184 
12U4 
1217-7 
1292 
1490 
1490 

1544 


Element. 


Arsenic 

Barinm       

Praseodymium     ... 
Germanium 

SILVER 

GOLD       

COPPER  

Manganese 

Samarium 

Beryllium  (Gluci- 
num)     

Scandium  ... 

Silicon 

NICKEL 

Cobalt        

Yttrium     

Chromium 

IRON         

PALLADIUM    ... 

Zirconium  ... 

Columhium  (Nio- 
bium) ... 

Thorium    

Vanadium 

PLATINUM       ... 
Ytterbium 

Titanium 

Uranium    ... 
I   Rhodium    ._ 

Moron  

Iridium       

Ruthenium 
Molybdenum 

Osmium     

Tantalum  ... 
TUNGSTEN       ... 

Carbon       


S50? 

850 

940? 

958 

960-5 

1063  0 

1U83-0 

1260 

1300-1400 


1350? 

V 

1420 
1452 
1480 
1490 
1520 
1530 
1549 
1700? 

1700? 

(  >1700 

i  <Pt. 

1720 

1755 


1500 
<1850 
U'50 
2200-2500? 
2350? 
2450? 
2500? 
2700? 
2850 
3000 

>3600 
for  p  =  l  At. 


1562 

1562 

1724 

1756 

1761 

19455 

1981-5 

2300 

2370- 

2550 

2462 

2588 
2646 
2596 
2714 
2768 
2786 
2820 
3090 

3090 
>3090 
<Pt. 
3128 
3191 

3272 
<3362 

3542 
4000  4500 

4262 

4442 

4500 

4900 

5160 

5430 
>6500 

for 
p  =  lAt. 


OTHER 

STANDARD    TEMPERATURES. 

Substance. 

Phenomenon. 

C 

F 

Variation  with  pressure  (pressurein  mm  of  Hg) 

OXYGEN     

Boiling    

—1830 

—297  4 

C  -  - 183  0  +  0-01258  (p  -  760)  -  0  0000079 
(p-760)- 

CARBON  DIOXIDE 

Sublimation       in 

inert  liquid 

-  78  5 

—  1093 

C"=  -78-5  +  0017  (p— 760) 

SODIUM     SUL- 

Transforms i  ion 

PHATE  Na„S04  + 

into    anhydrous 

IOH.,0         

s.i  1  r. 

32  384 

90-291 

WATER       

Boiling 

100 

212 

C°  =  100  +  0  03670(p— 760)— 0  00002046(p-760)-' 

NAPHTHALENE  .. 

do. 

217  96 

423-73 

C°  =  217  96  +  0  058(p-760) 

BEN  ZOP  HEN  ONE. 

do 

305  9 

582-6 

C°  =  305  9  +  0  063(p— 76C) 

SULPHUR  

do. 

4446 

823-3 

C°  =  444  6  +  00908lp— 760)— 00t0047(p— 760)2 

AgsCn,           

Eutectic  freezing 

779 

1434 

SODIUM    CHLO- 

RIDE         

Freezing... 

801 

1472 

■      Melallu 


r'.VJ 


tions,    the    thermodynamic    scale   is    identical    with 
any  of  the  gas  scales. 

At    high    temperatures    some    of    the    values    are 
quite   uncertain  ;    thus,    while   the   melting   point   of 
platinum    may   be    considered    accurately    knov 
5C   C.j  that  nf  tungsten  is  uncertain  by   100°   i 
more.     Temperatures    centigrade    an  d  id    off, 

and    the   exact    Fahrenheit    equivalents   are   usually 
given." — Usmi  d  !  .-   Standai 

.1/'  tallurgical     and     • 
p.   302.     (G.   If     - 


Electro-chemistry  i.\  the  United  States. — 
"The  Niagara  Falls  section  of  the  American 
Electrochemical  Society  in  February  discussed  the 
development  of  power  from  the  Falls  in 
with  the  electro-chemical  industries.  According 
to  Metallurgical  and  Chemical  Engineering  com- 
plaints were  made  with  regard  to  the  restriction 
of  power  development  at  Niagara  by  the  T 
State  Government.  It  was  stated  thai  the  N 
Falls  Power  Company  generated  90.000  h.p..  and 
the  Hydraulic  Power"  Company.  100.000  to  125,000 
h.p..  all  the  latter,  except  15,000  h.p.,  bein 
ployed  in  the  electro-chemical  industries.  Mr.  F. 
J.  Tone  said  that  the  year  1915  had  taught  them 
that  a  nation  must  be  economically  and  industrially 
independent  and  self-contained.  Crude  pi 
formerly  obtained  from  Germany,  had  risen  from 
£7  to  £S0  per  ton  ;  ferro-manganese.  derived  from 
England,  had  been  placed  under  embargo,  and  its 
price  had  risen  from  £7'6  to  £25  per  ton.  while 
many  commodities  had  become  almost  unobtainable. 
Few  realised  to  what  extent  their  great  basic 
American  industries  depended  upon  electro- 
chemistry, particularly  the  electro-chemical  pro- 
ducts of  Niagara  power-.  Steel  manufacture,  the 
greatest  of  all  American  industries,  was  absolutely 
dependent  upon  Niagara  power  for  ferro-alloys; 
ferrosilicon  was  an  essential  element  in  the  pro- 
duction of  15  million  tons  of  steel  :  ferro-chromium, 
ferro-tungsten,  and  ferro-vanadium  :-.pens- 

.ahle  to  the  manufacture  of  highspeed  tool  steel, 
while  ferro-chrome  was  the  hardening  element  in 
armour-plate    and    armour-pieri  tiles,    and 

electrical  transformer  steel  was  equally  dependent 
upon    the    products    of    Niagara  Artificial 

;ves  to  the  amount  of  20.000  tons  a  vea> 
produced    at    Niagara    and    were    indispensable    to 
many    industries:  aluminium    and    calcium    carbide 
were   the   largest   of   the   electro-chemical   indu 
at     Niagara  ;    nitrogen     fixation     works     had 
i  stablished   on   the   Canadian  side  of  the  river,   but 
emploved  only  25,000  h.p.,  whereas  in  Europe  over 
300.000    h.p.     was    devoted     to    the    production    of 
nitrogen   fertilizers.     For   the   spectacle   of    Niagara 
they    were    paying    the    price    of    a    million    tons    of 
coal   a   week.     It   was   stated    that   from    125.000   to 
150.000     h.p.     was     transmitted     into     the     United 
B   from   the   Canadian   side,   and   that   the   con- 
tinuance   of    this    simply    depended     upon    pel 
revocable    by    the    Canadian    Government.        The 
generation   of   large   quantities   of   additional    power 
at  Niagara  on  the  American  side  was  the  only 
to   avoid    a    '  frightful    dislocation   of    American    in- 
dustry.'    The   development    of    the    electro-chemical 
industries  has   been   the   salvation   of   Oermany  and 
should  eoually  be  undertaken  by  the  United   States 
as  a  matter  of  preparedness  in  national  defence." 
— Indian     Enqineerinq,     Mav     27,     1916.     p      319 
f.J    A.   W.) 


Solaxaceous      Drugs     from     Africa.  —  "  The 
following   percentages   of   total   alkaloid,    calculated 
on    the    dry    material,    were    found    in    samples    of 
African   solanaceous   drugs  :-■  // 
Linn.,   from   Sudan,  mixed  leaves  and   sti 

1       pt,  stems  and  fruits, 
0'138      ;    leave,.      0  32  From      Sudan,      n 

es.    and    fruits.    0'13%  :    seed-.    f>096 
South     \.\  0-54%."     Bull.    I 

r.  a.  w. 


METALLURGY. 

Crushing  and  Grinding. — "  Primary  Crushing. 
— In  a  recent  paper  Mr.  George  Bradley  described 
a  crushing  plant  to  handle  1,000  tons  per  day  of  an 
average  ore.  reducing  from  run-of-mine  to  a  point 
where  all  passes  0'25  in.  aperture.  This  combina- 
tion of  gyratory  crushers  and  rolls  is  not  at  present 
in  neral  use  in  preparing  ore  for  cyanide  treat- 
ment, and  there  seems  little  reason  to  doubt  that 
it  will  play  .an  important  part  in  the  preliminary 
crushing  of  the  very  large  low-grade  deposits  which 
are  ranidly  assuming  importance  in  the  metallurgy 
old  and  silvi 
"Where  the  adjuncts  of  very  large-scale  operations 
are  available,  drv  crushing  with  gyratory  or  jaw 
crushers,  followed  by  rolls  down  to  02  in.  aperture 
stands  in  a  class  by  itself,  so  far  as  costs  are  con- 
cerned. Such  equipment  is  not  well  adapted,  how- 
ever, to  the  usual  cyanide  mill  operations.  The 
incidental  problem  of  dust  is  also  one  to  which  the 
ey»nide  metallurgist  will  be  wisely  loth  to  revert. 
The  trend  of  recent  practice  is  strong! v  toward 
two-stage  primary  crushing,  using  first  a  large-size 
Blake-type  or  jaw  crusher,  located  either  under- 
ground or  at  the  surface,  depending  on  the  system 
of  mining  employed,  and  breaking  from  run-of- 
mine  to,  say.  6  in.  ring.  This  product  is  re-crushed 
in  cone  crushers  to.  say.  2  in.  ring,  suitable  trom 
mels  or  grizzlies  being  provided  to  eliminate  under- 
size  material  from  the  feeds,  but  neither  machine 
being  operated  in  a  closed  circuit.  Drv  crushing 
is    not    usually    carried    beyond    this    point. 

The  Svmons  horizontal  shaft  disc  machine  is  n 
recent  development  in  crushing  practice  and  is 
giving  excellent  results  in  breaking  from  4  in.  to 
6  in.  ring  down  to  1  in.  or  2  in.  ring,  as  a  pre]' mi 
nary  to  further  reduction  in  stamps.  Chilean  mills, 
or  small  ball  mills.  Undersize  material  should  be 
carefully  removed  from  the  feed  of  this  machine, 
either  by  impact  screens,  trommels,  or  inclined 
stationary  screens  (not  bv  grizzlies).  Maximum 
efficiency  will  only  be  obtained  bv  operating  in 
closed  circuit,  returning  the  product  to  the  elimi- 
nating screen.  These  crushers  unnuestinnably  have 
a  wide  range  of  application,  particularly  on  hard, 
brittle  ores,  but  are  not  adapted  to  wet.  sticky 
ores  or  those  which  contain  large  pieces  of  tough 
schist  or  gouge. 

As  illustrating  the  range  in  cost  of  coarse  crush 
ing    in    the    average    cyanide    plant,    mav    he    t 

-nres   from    the    1914    Annual   Reports   of    the 
four    following  companies,    which   are   representative 
of  modern   American   practice  : 
Goldfield    Consolidated,    Nev. ,    crushing    and 

conveying  ...  ...  ...  $0,046 

Belmont    Milliner    Company,    Xev.,    crushing 

and   conveying  ...  ...  0.068 

Commonwealth   Mine      \rizona.   crushing  and 

conveying  0  079 
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Hollinger   Gold   Mines,    Porcupine,    crushing 

and    conveying  ...  ...  ...     0.113 

Fine  Crushing  or  Coarse  Grinding. — Either  of  the 
above  designations  may  be  taken  to  cover  the  re- 
duction of  an  ore  from  approximately  li  in.  or 
2  in.  ring  to  0P25  in.  aperture,  depending  upon 
whether  the  energy  is  applied  by  impact  or  attri- 
tion, or  by  bol  n. 

The  gravity  stamp,  crushing  by  impact,  is  probably 
used  in  9.V.  of  the  cyanide  plants  throughout  the 
world.  Much  lias  been  written  and  more  has  been 
sihI  of  the  faults  of  this  machine;  in  particular, 
the  high  installation  cost,  especially  in  foundations 
and  bin  construction,  the  low  power  efficiency,  and 
last  but  no  means  least,  the  excessive  noise.  And 
most  operators  will  testify  that  its  sins  have  not 
been  exaggerated.  But  in  spite  cf  all  this  it  has 
also  some  most  excellent  virtues,  inasmuch  as  it 
will  crush  any  kind  of  ore  from  clay  to  chert  and 
can  be  adapted  to  any  size  anil  construction.  Also 
men  skilled  in  the  operation  of  stamps  maj  be 
found  in  every  mining  district  of  the  world, 
although  even  this  point  is  not  vital,  since  the 
machine    is   so   nearly   fool-proof. 

There  is,  however,  at  the  time,  a  dei  ided  tend- 
ency in  American  and  Canadian  practice  to  sup- 
pi  nit  the  stamp  with  the  newer  types  of  ball  mills, 
and  it  is  the  authors'  belief  tint  in  the  future, 
few.    if   any,    new   stamp   mills    will    lie   built    on    the 

A i -in    continent.       Whether    this    development 

will   extend    In   other  countries   remains   to   In'   seen, 

but  such  would    m ar  tn  In'  lie'  logical  outcome  of 

the    excellent    results    now    being   obtained. 

The  practice  of  crushing  with  stamps  to  a 
finished    product    for    cyanide    treatment    has    now 

becoi I'  "I   te    excent    in    a    very    few    instances. 

Even  tin'  strongesl  adherents  to  stamps  now  admit 
that  the  final  reduction  should  be  made  in  some 
type  of  attrition  mill,  irrespective  of  the  ultimate 
fineness  desired. 

Excepting  only  the  increase  in  weight  and  the 
strengthening  of  individual  parts  to  meet  this  in- 
crease, the  gravity  stamp  as  built  to-day  differs 
little  from  tin'  California  practice  of  thirty  years 
ago.  Concrete  mortar  blocks  have  replaced1  the 
former  timber  pile  foundation,  and  Mil'  battery 
framing   is,   of   necessity,   much    heavier   and    stiffer 

I   '     I  mil    ll .i  cssive   vibrate f  a   falling    v 

van  ing  from  1,250  lb.  to  2  000  lb. 

The  iiMii'iiiii  limit  of  battery  screen  aperture  in 
modern  plants  is  now  considered  to  raice  from 
0"15  in.  tn  0- 1  in.  This  statement  will  apply  either 
tn  tlir  so-called  'all-slime  practice'  (70%  or  more 
through  200  mesh  00029  in  )  in  America  and 
Mexico,  in'  in  the  comparativelv  coarse  grinding 
(95'  through  65  mesh,  0-0082  in.)  obtained  upon 
I  lir    Hand. 

Stamp-mill  practice  lias  reached  its  highest 
development  in  the  Transvaal,  and  this  is  a  logical 
result,  when  one  considers  (lie  magnitude  of  opera- 
tions   within    the   limited    area    and    the    keen    rivalry 

ing   In  in  i"ii   the   men   in   charge  of  the  opera- 
tions of  tlir   various  grouns.      Uso  the    I   life 

of  the  plants  amply  justifies  large  capital  expendi- 
tures   i"    obtain    low    operating    and    maintenance 

charges.     Since   I  In'    mi  roducl  i i    I  he   tube   mill. 

st  imps    have    increased    in    weight     un    I"    2.000    lb. 

•  :n  li.     lint     at     litis     point     tin'    '■'  mi       limit 

certainly   tn   have   been   reached,  ami   manv   promi- 
nent metallurgists  hold  to  the  view  that,  all  thine 
considered,    the    practical     li-nii     for    a     five-stamp 
battery  is  reached  at  about  1.G00  lb.  falling  weight. 


In  1911,  competitive  trials  were  carried  out  in 
one  of  the  Rand  plants  to  compare  the  work  of 
the  standard  five-stamp  battery  and  the  Nissen,  or 
single-unit  stamp.  These  trials  are  said  to  have 
shown  one-third  greater  capacity  per  pound  of 
falling  weight,  and  an  equal  gain  in  efficiency,  in 
favour  of  the  single-unit  type.  It  is,  however, 
significant  that  of  the  six  new  plants  built  on  the 
Hand  since  these  trials  were  made,  only  one  pro- 
to  make  use  of  the  new  type. 

The  rust  of  stamp  milling  on  the  Rand  naturally 
varies  between  wide  limits,  depending  chiefly  upon 
tin  tonnage  crushed  and  upon  the  ratio  of  stamps 
to  tube  mills.  In  the  modern  plants,  the  total 
charge  against  stamp  milling  does  not  exceed  20 
cents  per  ton  crushed,  and  the  mills  built  within 
tin'  last  year  are  probably  even  a  little  under  this 
figure,  truly  remarkable  result  when  one  considers 
that  tin-  P.and  banket  is  probably  the  hardest  gold 
mi'  milled  anywhere  in  the  world.  The  average 
rust  is.  nf  course,  above  these  figures,  being,  in 
1913,    29-3    cents    for   thirty    of    the    larger   plants. 

The  fiilliwing  table  gives  the  essential  data  of 
American  stamp-milling  practice,  under  widely 
varying  condition,  both  in  the  nature  of  the  ore 
handled   and   the  tonnage  milled  : — 
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Fine   Grinding. — The  use  of   tube  mills  for  final 

grinding    tn    a    finished    product    has    now    become 

almost     universal     in    modem    plants,    whether   for 

i  id      nid   leaching  and  slime  treatment,  or  for 

i     practice. 

din'    classification    or   elimination   of    the    finished 

products     liuin     the    tube-milll    feed    has   received 

nil'  cular   attention   and   is   recognized  as  vital  for 

maximum    efficiency.        Cone    classifiers,    provided 

with   diaphragms  a   few  inches  above  the  apex,  are 

I'll  Eerred   where  coarse  grinding     say  all  to  pass  65 

(00082     in.) — is    employed.         This    classifier 

'     i'  in  devel  iped  mi  tin'  Rand,  and  is  universally 

used  there  with  most  excellent  results. 
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In  America,  the  general  practice  is  to  use 
mechanical  drag  classifiers  of  the  Dorr,  Akins, 
Esperanza  or  Ovoca  types  ;  with  the  closed  circuit 
generally  used,  the  tube  mills  discharge  directly 
into  the  mechanical  classifier,  which  not  only  effects 
the  classification,  but  also  elevates  the  oversize 
back   to   the   tube-mill   scoop   feed. 

The  efficiency  of  a  closed  circuit  in  tube-mill 
grinding  has  been  recently  questioned  in  the  tei  h 
nical  press,  but  this  contention  is  not  borne  out 
in  practice;  for  not  only  is  the  principle  almost 
universally  used  in  tube  milling,  but  it  is  also 
extending  to  other  grinding  and  (rushing  machines 
— notably  ball  mills,  roll,  disc  crushers,  and  even 
cone  crushers. 

I'ntil  quite  recently.  38%  to  40 '"',,  moisture  has 
been  generally  accepted  as  correct  for  the  tube- 
mill  feed,  and  this  is  probably  true  in  so  far  as  it 
applies  to  tube  mills  discharging  within  G  in.  of  the 
central  axis.  With  the  introduction  of  peripheral 
discharge  mills,  however,  much  higher  moistures 
will  undoubtedly  be  found  advisable,  particularly 
for  coarse  grinding. 

The  theory  of  this  new  discharge,  together  with 
the  companion  problems  of  speed  and  moisture,  are 
thoughtfully  discussed  in  a  recent  paper  by  Mr. 
H.  A.  White — Bibliography  (3), — and  a  careful 
study  of  his  conclusions  is  recommended  to  those 
interested  in  the  economics  of  tube  milling.  In 
particular,  his  proposal  to  operate  the  tubes  at 
sufficient  speed  to  maintain  an  automatically 
renewed  lining  of  pebbles,  brings  up  a  most  in- 
teresting line  of  thought,  especially  since  the 
diameters  of  tube  mills  have  already  been  in- 
creased to  S  ft.  and  10  ft.  in  American  practice, 
thus  approaching  the  required  peripheral  speed  to 
accomplish  this  result. 

The  proportion  of  tube-mill  capacity  to  stamp 
capacity  has  gradually  increased,  until  some  of  the 
new  mills  have  as  high  as  4  cub.  of  grinding 
volume  for  each  100  lb.  of  running  stamp  weight 
There  is  practically  unanimous  agreement  that 
crushing  and  grinding  costs  have  decreased  sub- 
stantially as  more  work  has  been  thrown  upon  the 
tube  mill,  and  a  careful  study  of  recent  ball-mill 
practice    leads    the    authors    to    conclude    that    some 

form  of  tube  mill,  or  probably  two  mills  in   s . 

will   ultimately   eliminate   the   stamp. 

The  increasing  difficulties  experienced  in  obtain- 
ing satisfactory  flint  pebbles  for  grinding  purposes 
have  led  to  many  independent  investigations  of  the 
possibilities  of  steel  or  iron  balls  as  substitutes. 
Hollow  cist  balls  have  been  suggested  and  would 
seem  to  be  logical  for  fine  grinding,  if  practical  to 
cast.  Special  polyhedron  shapes  are  also  being 
tried,  with  a  view  to  reducing  the  interstitial  sp 

At  one  large  mill  in  Northern  Ontario,  solid  cast- 
steel  balls  up  to  1-i  in.  diameter  are  being  tried  on 
a    working   scale,   and.    from    results  so  far  obtained, 

give  promise  of  increa  pacitj    siderably  in 

excess  of  the  corresponding  increase  in  power  con- 
sumption, the  latter  being  approximately  30  to 
40r ',',.  It  may  be  noted  here  that  finely  dissemi- 
nated iron  is  no  longer  considered  a  serious  detri- 
ment in  cyanide  treatment,  and  in  any  case,  auto 
matic  electro-magnets  will  effectually  remove  the 
greater   port  inn.    if    desired. 

Another  departure  from  standard  tube-mill 
practice  is  the  Marathon,  or  rod  mill.  Iron  or 
steel  rods,  from  1  in.  to  '-'  in.  in  diameter,  are  sub- 
stituted for  the  usual  balls  or  pebbles,  thus  materi- 
ally  reducing   the   interstitial    space   and    insuring   a 


much    more    positive    grinding.       At    a     plant    in 

Arizona,  where  tins  mill  has  been  i  mi  parallel  with 

Chileans  and  cone-end  tube-mills,  tin'  results  so  fir 

obtained  indicate  the  possibility  of  valuable  results 

from   the   further  development    of   tins   principle 

Tube-milling  costs  mi  the   Rand   have,   naturally, 

ised    in   the   newer   plants   in   proportion   to   the 

5  stamp-tube  mill  ratio,  but  on  the  other  hand 

stamping  costs   in   the   same  plants  have   decreased 

the    resull     being t    gain.      Thus,    newer    plants 

show  stamping  and  tube-milling  costs  to  be  almost 
equal,  i.e..  from  IS  cents  to  20  cents  per  ton  milled. 
or  .i  total  of  from  36  cents  to  10  cents:  whereas 
average  figures  from  some  thirty  plants  shots 
st  ini|iing  at  29'3  cents  and  tube  'milling  at  130 
cents,  a  total  of  423  cents.  And  even  more  im- 
portant than  this  reduction  in  cost  is  the  finer 
grinding  '  ■•  ',  (-65  mesh  (00082  in.)  and  60%-200 
mesh  (00029  in.)]  and,  therefore,  higher  extrac 
linn   obtained   under  the  new  conditions. 

The    following   table    gives   the   essential    data    of 
tube-mill  operation  in  various  plants  in  America  :— 


o 

! 

© 

O  cc  O 
-   71    - 

-      ~ 

© 

-t 

;.- 

f 

t^ 

©  l^  ^ 

CO    cs 

- 

t- 

s* 

^ 

«  — 

= 

cr  ■- 

o 

©  ©  © 

©   © 

™ 

r. 

C  Ci  ■** 

© 

©  OS  CC 

X      © 

c 

X 

-■ 

'P'll'K 

© 

C   35  *o 

(M     X 

© 

r- 

- 

X  VI  ?soo 

71 

©  ©  —1 

— <      X 

© 

t^ 

't»[l!lt   X   <J 

?' 

CC    /    -f- 

X      © 

IQ 

re 

"moh    d    H 

-f   -   "I 
■*   — 

©    so 

— ' 

•r 

•H 

cc  _ 

©XX 

^-  x  c 

3: 

saqni  jo 

—  —  fN 

—    ? 

71 

SUOISW.HUICT 

X    x 

x  x  x 

XXX 

X    X 

X 

- 

'*  o  ©  •*  It  \n  i"o  to 

o  ^t  ua 

H 

■saqnx  'o>i 

Offl-t-l-- 

71   "M  © 

--H 

re 

c 

ioo: 

— , 

— 

'8.moH  n 

3 

~r 

"i  '~  '-. 

3C 

'- 

S- 

- 

p»i:jw  suox 

C- 

— 

H 

<3 

c 

z 

^ 

_y 

a> 

U 

01 

< 

X 

:'.        :" 

—     - 

cd 

- 

3 

1    " 

l|OI 

USE 

7      g 

% 

>i 

o 

jj  — 

— 

m 

S-Z 

»    = 

— 

i-q 

stum p<.  Chilean  Mills  and  Tube  Mill ■■.— This 
system  of  stage  crushing  and  grinding  is  used  at 
the  Goldfield  Consolidated  mill  in  Nevada,  and 
while  the  practice  is  almost  unique,  the  excellent 
cost  obtained  are  worthj  of  careful  study.  Thi 
equipment  consists  of  one  hundred  1,050  lb.  stamps 
with  4  mesh  (0T8  in.)  screens,  six  6  ft  Chilean 
mills  with  30  mesh  (0'012  in.)  screens  and  six 
•5  ft.;<22  ft.  tube  mills.  Or  a  ba  is  of  850  tons 
daily  capacity,  the  following  figun  are  obtained  . 
I  'ost    m  i   ton   Milled. 


Stamps     i  hili  an  Mills 

Ti Mills 

Labour 

$0-039           $0-018 

$001  1 

Supplies               .     . 

null             0-041 

' 

0054             0-047 

(232   h.p.)   (210    h  p.) 

h.p.) 

10-105 
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Power  consumed  by 
stamps,  Chilean 
mills      and       tube 


ills 


...  22  5  h.p    hours  per  ton   milled 


Total    combined    cost 
for  stamps,   1  Ihili  m 
mills       and       tube 
mills            $0  106  per  ton   milled 

Sizing. 

si.unp  Uusi  hai  g 

<  hill  an  Disrhai  ire    '           final  Full" 

per  cent.                            per  <■. 

30     ...     50'0 
+  100     ...     23-0 
+  200     ...       7'0 
-200     ...     200 

+    30     ...        40          r  1  Of     ...         '  6 
+  100      ...      25-0        +150     ...        SI 
+  200             12-0        +200     ...       92 
-200              l!)0        -200     ...     8(1-1 

Chilean   Mills. 

— The  use  ol    <  hilean   mills   follow 

ing  coarse  or  medium  crushing  rolls,  to  produce  a 
final  product  where  fine  grinding  is  not  required, 
while  being  far  from  general  practice,  nevertheless, 
is  productive  in  some  instances  of  most  excellent 
results.  The  following  data  furnished  by  Mr. 
Growe  of  the  Portland  Gold  Mining  Company  will 
demonstrate  this. 

The  ore  crushed  is  of  average  hardness  and  the 
mill  handles  690  tons  per  day,  Coarse  crushing 
equipment     consists     of     one     15     in.  x30    in.     Blake 

crusher,    one    36    in.    disc    crusher    and    set    of 

IS  in.  x20  in.  rolls.  Fii:o  crushing  is  done  by  five 
6  ft.  Akron  Chilean  mills. 


Roll  Product 

+i| 

round    aperl  a 

+H 

+  i 

+  5 

1  i 

square 

4 

Tl 

e  Chilean 

mi 

■  hi  Mill  Product. 


I" 


0'7 

2-9 

21-7 

36-3 


'  ! 

in 

Crushing. 

Mills. 

Total. 

per  ton. 

pei  ton. 

per  ton. 

Power     (at     0842 

cents 

h.p.    hour 

$0.0199 

$0.1118 

$0.1317 

Labour    (operation) 

0.0318 

0.0179 

n  0497 

Labour    (repairs) 

1 13 

i  0039 

0.0142 

Supplies 

... 

,1.1 

111'.-, 


ii   (0-0250) 
r-30   (0-0166) 
+  40  (0-0125)     .        7-5 
;  60  (0-0083)     ..     in:; 
..   11-2  +100  (0-0050)  I  1-2 

...  27-2  +200  (00025  ...  150 
-200  (0-0025)  ..  Hid 
run  at  from  36  to  1 1  r.p.m 
using  from  2'5  to  3"0  tons  of  water  per  ton  of  ore. 
The  Chilean  steel  consumption  per  ton  of  ore  is 
d'797  lb.  gross  and  0'692  lb.  net.  The  power  con- 
sumption per  ton  of  oie  in  the  coarse-crushing  de 
partment  is  P86  h.p.  hours,  and  in  the  Chilean 
mills.    13'26    h.p.  hours,    or    a    total    of    15  1-    h.p.- 

Ili.lll  :■• 

The  following   cost    data   cover   the   above   opera- 

t  ions  : — 


.Total  $0.0904     $0  1811 

Ball    Mills.     Kalg lie    still    retains    the    pra 

of  dry  crushing  with  ball  nulls,  the  two  common 
sizes  being  the  No.  5.  7  ft,  6  in.  diam  3  El  10  in. 
long   and   the    No.    S.    s   ft.    Ill    in       I    Ft      6    in.,    with 

.11,1,    ii  eas  of  7ii  and  100  sq.   ft.,  speed    ol    ! I 

13  ■  p.m.,  and  power  consumpti E  25  and  60  h.p. 

fhe  capacitj  of  i  he  No  i  i  appro:  imati  K  10  tons 
and  of  the  No  8,  95  tons  per  day,  the  feed  being 
about  2j  ill.  and  the  discharge,  through  28  me  ii 
iirtjL'ii  in,  i  rei  n  is  i  rom  10  to  iO  I  hrough 
200  mesh  (00029  in.)      The  smaller  size  talus 

ton   of    steel    balls,    while  the  larger   size   takes 
about    two  tons.     Steel   consumption   per  ton   milled 


varies  from  0'4  lb.  to  0'7  lb.  Average  total  costs  of 
ball   milling   are   given   as    §0.50   per   ton    milled. 

Wet-crushing  ball  mills,  following  rolls  or  cone 
crushers  set  to  deliver  1  in.  or  1£  in.  product  and 
supplanting  stamps,  are  now  in  operation  in  three 
cyanide  plants  in  Northern  Ontario,  and  with 
most  excellent  results.  Steel  or  white  cast-iron 
balls  are  used  and  the  iron  consumption  is  stated 
to  be  from  0'5  lb.  to  0  7  lb.  per  ton  crushed,  a 
figure    which    compares    well    with   stamps   crushing 

through   the  same  n A   visitor  to  one  of  these 

n  be  impressed  by  the  smooth 
ness  i  i  operation  and  the  lack  of  noise,  but  the 
average  mill  man  will  look  with  disfavour  upon 
the   return   of   dry-crushing  roll   practice. 

However,  then'  is  little  doubt  that  this  combina 
i  urn  will  soon  be  still  further  simplified  by  the  use 
of  large-diameter  wel  crushing  hall  mills,  using 
steel  balls  4  in.  to  5  in.  in  diameter  and  reducing  a 
3  in.  ring  feed  to  a  point  governed  largely  by  the 
requirements  of  the  subsequent  treatment.  Recent 
tests  with  an  s  ft.  Marcy  ball  mill,  using  £  in. 
discharge  slots,  demonstrate  conclusively  that, 
operated  in  closed  circuit   upon    I   in.  ring  maximum 

i I,    the   finished    product,    may    be   kepi    under    is 

mi    h   in  0016  in  |  if  desired. 

These  tests  howed  a  steel  consumption  of 
approximately  0'75  lb.  per  ton  crushed  and  a  power 
consumption  of  approximately  12  h.p.  hours  per 
ton.  Where  sand  leaching  is  to  be  practiced,  this 
tage  grinding  will  probably  prove  prefer- 
able, but  ii  the  total  product  is  to  be  agitated  and 
rei  >'l  as  slime,  then  a  ball-mill  product  passing. 
say,  0'25  in.  aperture  and  final  grinding  in  a 
standard  tube  mill  would  seem  a  more  logical 
arrangement. 

Griffin    Mills.   -Originally    used    in    Kalg lie    in 

competition  with  ball  mills  for  dry  crushing,  the 
Griffin  mill  seems  to  have  been  generally  superseded 
by  the  latter  The  Griffin  mill  runs  at  200  r.p.m., 
and  with  a  feed  of  30  tons  per  day  of  lj  in.  ore 
discharged  through  II  mesh  (0'046  in.)  the  final 
product  approximates  i'>5",  through  208  mesh 
(0002!)  in.).  The  power  ranges  from  20  h.p.  to 
25  1 1 ,  i • .  Griffin  mill  costs  run  from  $0.55  to  $0.70 
per   1 lilled. 

Grinding  Pans.  Grinding  pans  were  probably 
the  strongest,  competitors  of  tube  mills  for  line 
grinding,  although  they  are  now  rarely  installed  in 
new  pi, mis,  Kalgoorlie  has  150  pans  in  use. 
following  stamps,  ball  mills  and  Griffin  mills. 
Eul  classification,  or  elimination  of  finished 
product  from  the  feed,  is  generallj  lacking  in  pan 
grindin  ;      he  u  ual  practice  being  to  feed  the  entire 

pulp    fro:  i  I -     The 

follow  ing  data  repre  ■      m  iber  of 

installations  of  5  ft.  pans  in  Kalgoorlie  feed  per 
pan  |nr  daj  ,  23  tons  of  sand— 54' ,,  i  hrou  ;h  150 
in,  !,  (0  00 II  iii  i.  Tin  -  ol  thro  <  h  i  10  mesh 
material    pi  odui  ed    pei     pan    pei     da\  .     i"4.      Power 

per   pan.    "   h.p.    at    55   r  p,  i st    «  it  h    pov  er    it 

3  cents  pel  li  p.  hour,  per  ton  of  feed,  $0  23;  per 
ton  of  through   i  i0  mesh  materia]  produced,  $0  65." 

I.       I  '       Mill-      and      M.      II.      Krp.',  i  \.-  -Me  • 
Mining   J  mrnal,    May.    1916,    p.    173.     |H.    A.    W.) 


Eli  iieu       lii      ,.i      I  n  \  i  i  opmi  m      ci      Niacab  \ 

lapel      i       '  iie'll'.     '  n  lied     H  ll  h    the 

• ii     import ane.  Eurni    i    | 

on    power    from    Niagara     Falls.  h 

large     extern     to     v  hich     "ndustn      is     dependent 
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on    these-   products    and    the    importance   of    making 
still  further  use  of  the  Falls  is  emphasised. 

The    important    substances    manufactured    ai 

Ferro-Silicon. — For  use  in  steel  making,  particu- 
larly by  the  basic  open  hearth  process.  Also  in 
steel  casting  for  the  production  of  sound  castings 
Since  the  war  none  of  the  ferro-silicon  made  on  the 
Canadian  side  of  Niagara  has  been  available  for 
America. 

Ferro-Chromium.—Fot  armour  plate  and  armour 
piercing  projectile  steels,  also  for  automobile  steels, 
and  for  the  special  steels  required  in  crushing 
machinery. 

Alloys     containing      Tungsten,      Vanadium      and 
Molybdenum. — Metallic   aluminium    is   largely 
in  the  production  of  the  constituents  of  these  alloys. 
All  are  used  in  steel  making,  particularly  for  high 
speed  tool  steels. 

Ferro-Titanium. — Used  in  steel  making.  Tita 
nium  alloys  are  also  being  employed  in  aluminium 
bronze  and   other  non-ferrous  alloys. 

Silicon  and  "75%  Ferro-Silicon."  —  These 
are  used  in  a  'new'  steel,  specially  adapted  for 
electrical  transformer  construction.  Silicon  is 
important  since  1  >\-  its  action  on  can 
hydrogen  ran  be  cheaply  produced  —specially  suit- 
able where  portable  generating  outfits  are  required. 

Aluminium  — The  largest  of  the  electro-chemical 
industries  in  point  of  power  consumed  and  value 
of  product. 

Abrasives. — Till  1914  artificial  abrasives  from 
Niagara  Falls  and  elsewhere  accounted  for  62 
of  the  United  States  consumption.  Since  the  im- 
ports of  naturally  occurring  emery  from  Greece 
and  Turkey  ceased,  practically  the  whole  field  is 
supplied  by  the  artificial  abrasives,  carborundum 
and  alundum. 

Calcium    Carbidi    and   Calcium    Cyanamide,  -The 
latter  might   be  depended  on  to  supply   the  neces- 
sary   nitric    acid    and    nitrates    in    the    event 
failure  of  the  supply  of   Chilian   nitrate 

Artificial  Graphite. — For  electrodes  and  in  the 
powdered  form  for  the  manufacture  of  dry  cells, 
paints  and  lubricants. " — F.  .1.  Stone,  paper  read 
before  American  Electro-Chemical  Society,  29th 
General  Meeting. — Mining  ami  Engineering  World. 
May    13,    1910.   pp.    007-909.      (H.    1!.     \   ) 


MISCELLANEOUS. 

The   Health   of   Old   Age   Colliers. — "  Colliers 

of  55  and  over  have  a  high  death  rate  from  bron- 
chitis. In  the  opinion  of  the  author  this  is  not 
due  to  the  breathing  of  dust  but  to  '  emphysema  ' 
caused  by  over  distention  of  the  lungs.-  This 
would  be  marked  in  earlier  days  when,  owinc  to 
the  high  percentage  of  'black  damp'  (2%  t., 
in  the  air  of  coal  mines  a  miner  during  muscular 
exertion  would  breathe  10  or  12  times  as  much  air 
as  during  rest. 

Although  the  breathing  of  harmful  dust  may  be 
associated  with  bronchitis  mortality,  the  mortality 
from  phthisis  on  this  account  is  in  far  greater 
excess.  Also  coal  dust  cannot  in  this  respect  1» 
considered  as  harmful  since  so  far  as  is  known 
it  is  the  only  dust  which  is  eliminated  from  the 
liin'j;  by  the  agency  of  living  cells.  I 
this  reason  it  has  even  come  to  be  regarded 
by  medical  men  as  a  preventative  of  phthisis  and 
the  low  death-rate  from  lung  diseases  among  coal 
miners  generally  bears  this  out." — J.  S.  HaldANE, 
M  D  .     F.R.S. — Paper     to     Institution     of     Mining 


Engineers,   June    8.     Printed    in    Thr    Srimer.   nnd 
Art  or  Mining.  June    17.    1916,   p.    542.      (H.    R.   A.) 

i       Gas   Engine  Horse-Power  at  Hioh 

Vltitudes.     "Gas  engines  and  altitudes  were  dis 

■l   in    four  engineers  in  the  /',••-     of   Nbvembei 

13,    and    the    follow  in  s  hould    1 f    furl  hei 

\  alue. 
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The    horse-power    that    can    be    developed    by    an 

engine    at    a    given    altitude    can    be    compute,!     I,\ 

multiplying    the    horse-power    at    sea-level    by    the 

atmospheric    pressure    at     the    given    altitude   and 

dividing   by   the   atmospheric   pressure   at   sea-lew] 

Thus    to    compute    the    power    developed    by    a    250 

h.p.  engine  af  an  elevation  of  S.000  ft.,  we  have  the 

pressure    at    that    elevation    equal    to    10'9    lb.    per 

square  inch. 

_.        250x10-9      ,„-.„  , 

Then  =y^ — =18o'3  h.p. 

1  4  j 

The    calculation    is    simplified    by    the    use    of    the 

npanying  chart,  which  is  taken  from  Practical 

Engineering."-    Mining  and  Scientific  Press,  March 

i.  1916,  p.  333.     (G.  H.  S.) 

Safetx   Trollei   Wire   Box.     "During   the   past 

few     years    there    have    been    several    accidents    in 
Butte  mine  i   by  men  accidently  getting  into 

contact    with    the   trolley   wires   used    in   connection 
with    the    electric-haulage    system.      Some    difficulty 

tered     in     providing    satisfactory 

protection    against  dents.        The    guard- 

ill-,    used  consisted  of  two  boards  placed 
i:   position,  one  on  each  side  of  the  wire.     On 
account  of  the  fact  that  the  trollej  pole  and  trolley- 
wheel    were    in    a    straight    line    and    in    a    vertical 
pos  itioi  ■■■  a     impossible  to  protect,  the 

beneath,    and    there    was    always    the    danger 
man  carrying   a   drill   on   his  shoulder   ten, bin:;   the 
end  of  the  drill  against  the   wi 

The  trolley-wire  box  and  trolley  pole  which  axe 
•=hown  in  the  accompanying  illustration  were 
devised    at    the    Steward    mine    for    the    purpose    of 
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eliminating  this  danger.  The  main  features  are  : 
a  trolley-pole  which  'supports  the  trolley-wheel  by 
means  of  a  horizontal  offset  plate,  and  a  horizontal 
board  guard  which  prevents  the  wire  from  being 
touched  by  anything  pushed  toward  it  from 
beneath.  The  use  of  this  board  is,  of  course, 
made  possible  only  by  the  use  of  the  offset  trolley- 
wheel. 


which    controls    valves   whereby   leakage    on   either 

side  of  the   system   is  made  up  by   the   opening  or 

closing    of    valves   on   either   side,    dependent   upon 

the   mean   position   of   the   separating   piston. 

(C.)     161.16.     Gogu      Constantinesco      (1),      Walter 

Haddon    (2).     Improved   means   for   compensat- 

ing   for   leakage   in   wave   transmission   systems. 

3.7.16. 


ee^/ttvtfa  fa  a/b*t  oar 

■O.'fstt  4v'  -»/»/<•> 
fkrtufli  'SO  fefrees 
otunit  a*  fea"etf'"^ 
'o  t'o.'lej  pole 


An    Underground   Trolley-Wire    Guard. 


As  will  be  seen  in  the  sketch,  the  side  opening 
through  which  the  trolley-wheel  is  brought  into 
contact  with  the  trolley-wire,  should  be  placed 
opposite  the  near  side  of  the  drift.  It  is  then 
practically  impossible  for  a  man  to  accidentally 
get    anything   into   contact    with   the   wire. 

In  case  the  trolley-wheel  should  jump  off  the 
wire,  the  horizontal  offset  piece  will  bear  against 
the  lower  edge  of  the  side  board  nearest  the  trolley 
pole,  and  will  prevent  the  trolley-wheel  from  doing 
any  damage.  When  using  the  old  type  of  guard 
the  trolley-wheel  sometimes  jumped  off  the  wire 
and  tore  off  the  trolley-wire  supports  before  the 
motorman  could  get  control  of  the  pole. 

This  guard  has  now  been  in  use  on  the  2,800  ft. 
level  of  the  Steward  mine  for  two  months  and  has 
given  complete  satisfaction.  Any  man  who  has 
been  knocked  down  and  dazed  by  a  shock  from  a 
trolley-wire  will  appreciate  the  device  here  de- 
Bcribed."  Mining  and  Scientific  Press,  March  I. 
1916.     (G.   H.   S.) 

Abstracts  of  Patent  Applications. 

(C.)     158.1C,      Charles    Bruce    Foley.     Electro-ther- 
mic induction   furnaces.     3.7.16. 
This  application  refers  to  details  in  the  arrange- 
ment of   induction    furnaces. 

(C.)     160.16.     Oogu      Constantinesco      (1),      Walter 
Haddon   (2).     Improvements  in  and  relating  to 
fluid  wave  transmission.     H.7.16. 
This   application   refers   t.i   a    means   in   a   mecha- 
nical  wave    transmission    system    whereby    different 
fluids  may  be  used  in  different  parts  of  the  system. 
These    fluids    are    separated    by    a    floating    piston 
This  application  refers  to  a  means  for  regulating 


or  compensating  for  leakage  of  fluid  in  the  mecha- 
nical wave  system,  and  describes  various  forms  of 
apparatus  whereby  a  leakage  in  a  machine  which 
should  have  none,  cuts  off  the  machine,  and  where- 
by a  certain  amount  of  leakage  of  the  fluid,  if 
desirable,  may  be  regulated,  so  that  with  excessive 
leakage  the  machine   is  automatically  cut  out. 

Changes  of  Address. 

Members  and  Associates  are  requested  to  notify 
the  Secretary  immediately  of  any  change  in 
address,  otherwise  it  is  impossible  to  guarantee  the 
ry  of  Journals  or  Notices.  The  Secretary 
should  be  notified  at  once  of  non-receipt  of  Jour- 
nals and  Xotices. 


Davidson,  J.,  Ijo  Germiston;    Consolidated  Lang- 

laagte   Mines,   P.O.    Box   15,   Langlaagte. 
Harlev,  J.    p.j  l/o  Scotland  ;    c/o  Finlay  Fleming 

&   Co.,   Tavoy,   Lower   Burma,   India. 
Holloway,    G.    T.,    I  jo    London;    c/o    Bureau    of 

Mines,   Parliament   Buildings,  Toionto,  Canada. 
Hoxxold,   W.    L.,   l/o  London;    c/o   The   Commis- 
sioner for  Relief   in  Belgium,    120,   Broadway, 

New     5  mi..    I  .S.A. 
Lundholm,  G.,  l/o  Modderf ontein ;    c/o  'Carlton,' 

Beulali   Hill,    Upper   Norwood,   London,  S.E. 
OEDMAN,   I'  .  /    ^Johannesburg;   Xo.  2301,  S.A.S.C., 

Mechanical      Transport,     Field      Post      Office, 

Kilindini. 
Patekson,    G.    O.,    to    P.O.    Box    1,    Millsite,    via 

Randfontein. 
Rusdex.    II.,   I,,   P.O.   Box   809,  Johannesburg. 
Waters,  W..  Ijo  England;    P.O.  Box  4575,  Jol  an 

nesburg. 


r*  —  rA 

|        APR  1  5  192°'    ^ 
the    journax^I'*' 


Chemical,  Jftfctailnrgkal  m\b  JHining  rSotietg 


op    South    Africa. 


The  Society,  as  a  body,  is  not  responsible  for  the  statements  and  opinions  advanced  in  any  oj  Us  publications 


Reproduction  from  this  Journal  is  only  allowed  with  full  acknowledgment  of  the  soura . 


Vol.  XVII. 


OCTOBER   1916. 


No.  4 


Proceeding's 
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Ordinary  General  Meeting*. 
October  21,  1916. 


White. 

W.     R. 

.7.     B. 
R.     W. 


Messrs.   R. 

Waters   and 


The  Ordinary  General  Meeting  oi  the 
Society  was  held  in  the  South  African 
School  of  Mines  Building,  Johannesburg, 
on  Saturday,  October  21st,  1916,  Prof. 
■  I.  A.  Wilkinson  (President),  in  the  chair. 
There  were  also  present :  — 

13  Members. — Messrs.  H.  A. 
H.  K.  Adam,  John  Watson, 
Dowling.  Prof.  G.  H.  Stanley 
Thomas  (.Members  of  Council), 
Bennett,  H.  C.  Hilton,  S.  Nettleton,  E.  A. 
Osterloh,  J.  J.  R.  Smythe,  A.  Thomas  and 
T.  P.  Waites. 

4  Associates  and  Students. 
A.  Porter,  D.  W.  Pugh,  W. 
G.  C.  Wilson. 

8  Visitors  and  Fred  Rowland  (Secretary). 

MINUTES. 

The  Minutes  of  the  last  Ordinary  General 
Meeting,  held  on  Saturday,  16th  Septem- 
ber,  1916,   were  confirmed. 

ELECTION    OF    NEW    MEMBER. 

Messrs.      W.      R.      Dowling     and     John 
Watson  were  elected  scrutineers,  and,  after 
their    scrutiny    of    the    ballot    papers,    the 
President   declared  the  following  gentleman 
unanimously  elected  to  membership: 
Rowe,     Charles,     Geldenhuis     Deep,     Ltd.,     P.O. 
Box    54,    Cleveland.     Cyanide    Foreman. 
ROLL    OF    HONOUR. 
LIEUT.    G.    SIMPSON,    .TNT.. 

The  President:  It  is  with  dee)'  regret, 
that  I  have  to  announce  the  death  of  one 
of  our  members,  Lieutenant  G.  Simpson, 
Jnr.,  of  the  Durham  Light  Infantry,  on 
the  3rd  July,   in   Flanders. 

I  also  beg  to  announce  with  much  regret 
the  decease  of  an  old  member,  Mr.  J.  H. 
Stevens,  the  Secretary  of  the  Village  Main 


Reef,   u  bo  died  on  the   13th  of  this  month. 

I  would  ask  you,  in  honour  to  their 
memory ,  to  pass  a  v.  ite  standing. 

All  present  ruse  to  their  feet. 
General  Business, 
shaking    chute   for    flat    stopes. 

Mr.  S.  Nettleton  (Member):  The  shak- 
ing conveyor  brought  to  your  notice  is 
designed  fir  us, ■  in  mines,  such  as  1 1  o :s- •  of 
the  Easl  Kami,  where  the  slopes  are  fairly 
flat. 

First  I  would  call  your  attention  to  the 
systems  of  tramming  usually  adopted  in 
these  mines,  where  the  reef  has  a  dip  of 
8°  or  10°.  The  general  arrangement  is  for 
the  trucks  to  be  hauled  into  the  stope  by 
a  compressed  air  or  electric  winch  placed 
ii  the  lop  of  ;(  main  track  running  through 
the  middle  of  the  stope.  From  this  mam 
line  the  trucks  are  taken  by  hand  to  the 
face  on  trades,  which  run  on  strike  level, 
i.e.,   at  right   angles   to  the   stope   face,   or 
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Fig.  T.—Systt  ms  of  track  laying  for  loading 
ofli  ucl  i  m  stopi  l"  • . 
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on  loop  lines,  by  which  loaded  trucks  re- 
turn to  the  main  track  at  the  junction 
immediately  below  that,  at  which  they  enter 
as  empties.  The  two  systems  are  shown 
in  portions  A  and  B  of  Fig.  II.,  and  both 
possess  serious  disadvantages  as  regards  the 
amount  of  labour  necessary  for  delivery  of 
the  ore  at  the  underlying  level.  Where 
the  stope  tracks  run  at  right  angles  to  the 
face  one  set  of  natives  load  on  two  adjoin- 
ing tracks,  moving  from  one  point  to 
another  as  each  run  of  full  trucks  is 
replaced  by  empties.  Owing  to  the  posi- 
tion  of  the' rock  to  be  handled,  only  two  or 
three  trucks  can  be  loaded  at  a  time  on 
one  track,  and  to  avoid  the  rock  being 
shovelled  several  times  before  it  reaches 
the  truck,  the  tracks  must  be  laid  fairly 
close  together.  This  necessitates  a  con- 
siderable amount  of  tracklaying  and  a 
large  number  of  switches  on  the  main  hue 
The  second  system  of  tracklaying,  as 
shown  in  portion  B  of  Fig.  I.,  allows  the 
trucks  to  take  a  course  parallel  to  the  stope 


Drive 
Pi  i_i_hrs 


Pig. 


-LOADING     CHUTES' 


//.      Arr'infff  tn>  nifor  iofldinij  trucks 
by  means  of  conveyors  and  chuten. 


I,  cri 


face,  and  run  largely  by  gravity  from  leav- 
ing, to  their  return  to  the  winch  line.  The 
chief  objection  to  this  arrangement  is 
possible  breakage  of  the  circuit  by  blasting 


operations.  To  avoid  the  shovelling  of  ore 
several  times  the  tracks  should  be  laid  as 
close  as  possible  to  the  stope  face.  They 
may  be  protected  to  some  extent  by  a 
covering  of  loose  rock  previous  to  the  daily 
blast,  but  the  laying  down  and  the  removal 
of  material  at  the  end  and  commencement 
i  each  shift  seriously  curtails  the  time 
available  for  actual  loading  of  rock.  Fre- 
quently defects  in  the  track,  such  as  bent 
or  broken  rails  are  not  discovered  until 
trucks  run  over  them,  and  much  time  may- 
lie  wasted  by  the  "lashing  buys,"  whilst 
the  tracks  are  being  put  into  workable  con- 
dition. When  all  the  rock  from  a  stope  is 
dealt  with  by  one  main  winch  line,  the  pro- 
portion of  boys  actually  engaged  on  shovel- 
ling is  small  relative  to  the  total  number 
employed  in  the  stope.  In  addition  to  the 
natives  employed  in  pushing  trucks  be- 
tween the  main  track  and  the  face  and 
shunting  trucks  with  the  rope,  it  is  neces- 
sary to  have  two  boys  on  the  winch.  When 
there  is  slack  rope  on  the  drum,  the  driver 
cannot  always  deal  with  the  recoiling,  and 
the  rope  is  liable  to  become  entangled  in 
the   gearing  of  the   winch. 

The  conditions  existing  in  some  East 
Hand  mines  suggest,  that  some  form  of  face 
conveyor,  such  as  those  employed  in 
European  Collieries,  might  be  adopted  with 
advantage.  At  an  English  colliery  I  have 
seen  trucks,  each  of  40  cub.  ft.  capacity, 
1  aded  from  one  working  face  at  an  average 
late  of  a  truck  per  minute  on  a  two  hours' 
run,  but  for  reasons  which  it  is  scarcely 
necessary  to  bring  before  you,  most  of  the 
conveyors  applicable  to  coal  mining  condi- 
tions Air  unsuitable  for  use  in  mines,  where 
heavy  blasting  is  necessary  for  breaking 
out  the  mineral. 

The  most  simple  method  of  getting 
material  out  of  a  stope  is  by  a  gravity 
chute.  When  the  ore  cannot  be  moved  by 
gravitation,  shaker  chutes  or  a  series  of 
troughs  swung  from  chains  are  frequently 
employed,  but  these  cease  to  be  efficient, 
when  fixed  at  inclinations  of  less  than  8° 
or  10°  from  the  horizontal. 

If  an  ordinary  trough  conveyor  carried  by 
chains  in  a  horizontal  position  is  subjected 
to  a  simple  reciprocating  motion,  material 
placed  in  it  has  no  tendency  to  travel — it 
simply  moves  backwards  and  forwards  for 
short  distances,  according  to  the  length  and 
velocity  of  the  stroke.  Relative  motion 
between  the  trough  and  its  contents  takes 
place,    when    there    is    a    rapid    change    in 
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velocity  or  direction  of  the  trough.  The 
ordinary  shaking  conveyor  has  a  maximum 
velocity  at  the  middle  of  the  stroke,  hence 
to   be  of   value    it    requires    the    force    of 

gravity  to  assist  in  the  movement  of  its 
contents.  By  altering  the  point  of  maxi- 
mum velocity  from  the  centre  of  the  stroke 
material  placed  in  a  scavenging  trough  has 
a    tendency   to   slip    more   in   one   direction 


Third  quarter  -  A  e   rev<  lution,  15  in. 

returned 
Fourth  quarter  of  a  revolution,  5  in. 

return. 
Theoretically,  these  may  not  be  the  best 
proportions  for  production  of  greatest  effi- 
ciency, but  as  in  most  engineering 
pr  iblems,  some  ci  mpromise  is  necessary  for 
the  attainment   of  practical  working  condi- 


Fiq.  III. 


Represi  tits  motion  produced  by  riinple  crank  as  shown. 
Represents  motion  produced  by  Ntttleton's  Patent  Driving  Gear 


than  the  other.  In  Fig.  III.  are  shown 
curves  representative  of  the  velocities  at 
different  periods  of  the  stroke  of  two  con- 
veyors. The  continuous  line  shows  the 
curve  of  motion  derived  from  a  simple 
crank,  as  illustrated,  ordinates  showing  the 
distance  moved  and  abscissae  denoting 
time  or  fractions  of  a  revolution  of  the 
crank.  The  dotted  line  shows  a  curve  of 
motion,  which  will  propel  material  along  a 
horizontal  trough.  It  will  be  noticed  that 
the  point  of  maximum  velocity  is  approach- 
ed at  the  end  of  the  stroke.  The  movemenl 
commences  very  slowly,  and  the  speed 
rapidly  increases  as  the  trough  advances. 
The  return  stroke  is  practically  the  reverse 
of  the  advance,  having  a  decreasing  velo- 
city throughout. 

The  motion  of  the  model  shown  is  not 
quite  the  same  as  that  given  in  Fig.  III. 
Dividing  a  revolution  of  the  driving  gear 
into  fractions,  which  represent  periods  of 
time,  each  eighth  of  one  revolution  produces 
a  movement  on  the  conveyor  in  the  follow- 
ing  proportions  :  — 

Advancing,    1,    9,   23   a, id    7 
Returning,   10,  20,   0  and    1 
In  other  words,  the  movement  in  a  total 
stroke  of  20  in.   would  be:  — 

First    quarter  of   a    revolution,    5    in. 

forward. 
Second    quarter   of   a    revolution,    1"> 
jn,   forward. 


tions.  To  move  the  point  of  maximum 
velocity  nearer  the  end  of  the  stroke  would 
result  in  heavy  shocks  on  the  driving  gear, 
increased  consumption  of  power  and  exces- 
sive wear  on  the  mechanism. 

The  gearing  for  the  production  of  the 
motion  described,  as  may  lie  seen  from  the 
model,  is  intended  to  be  fixed  on  a  bar,  such 
as  that  used  for  support  of  an  ordinary  rock 
drilling  machine,  the  necessary  power  be- 
ing derived  from  a  small  electric  motor  or 
compressed  air  engine. 

By  the  use  of  a  stope  face  conveyor 
natives  engaged  in  shovelling  are  well 
under  supervision.  The  time  spent  in  fix- 
ing and  dismantling  the  conveyor  at  the 
commencement  and  termination  of  each 
shift,  should  be -less  than  the  time  usually 
spent  in  clearing  tracks  of  broken  rock- 
under  usual  conditions  of  tramming.  No 
winch  and  rope  boys  are  necessary,  and,  as 
the  conveyor  delivers  the  ore  into  a  box  at 
the  bottom  of  the  stope,  a  temporary  stop- 
page in  the  supply  of  empty  trucks  does  not 
interfere  with  shovelling  operations  at  the 
face. 

Tracks  from  the  benches  to  the  centre 
of  a  stope  necessitate  ;t  considerable  ex- 
penditure in  roof  support,  for  maintenance 
of  height  for  passage  of  trucks  and  general 
safety. 

Much  attention  is  given  to  roof  support 
and,    in   my   opinion,    it    is    desirable,     that 
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even  more  should  be  given  to  roof  c  n- 
trol.  Let  the  roof  fall  in  the  worked  out 
areas  and  get  rid  of  the  large  open  spaces 
underground.  Believe  the  weight  on  the 
face  and  mineral,  as  a  nil',  is  more  easily 
worked.  Natives,  in  going  from  stope  face 
to  main  tracks,  are  apl  to  take  short  cuts, 
which  may  have  disastrous  results.  As 
you  are  aware,  the  death-rate  from  falls  of 
hanging  is  greater  than  from  any  other 
source  of  mortality  on  the  mines  of  the 
Eand. 

By  adopting  a  system  of  conveyors,  which 
permits  all  mining  operations  in  stope 
be  confined  to  the  working  face,  it  seems 
possible  to  reduce  the  number  of  accidents, 
improve  the  ventilation  by  forcing  the  air 
where  it  is  mn.4  required,  and  effect  a  con- 
siderable economy  in  removal  of  ore  to  the 
main   levels. 

The  principle  of  the  shaking  conveyor,  as 
described,  could  probably  be  applied  with 
success  to  work  other  than  the  removal  of 
ore  from  stopes  underground.  It  might  be 
utilized,  say,  for  the  transport  of  sand  and 
other  material  in  reduction  works. 

The  President:  I  should  like  to  ask  Mr. 
Nettleton  if  this  lias  yel  boon  tried  under 
working  conditions. 

S.   Nettleton   (Member):     Not    yet, 

hope   it   will   be   during  the   next    tort 

The    machinery    was    ordered,    but, 

to    strikes,    -  i    other    in  :iden1  s,    over 

we   have   no  control,   the   thing   lias 


Mr. 

but   I 
night. 

owing 
which 


not  yet   been  put    into  practical  operation. 

Mr.  J  E.  Thomas  (Past  -  President) , 
I  believe  in  the  sugar  factories  in  Natal  you 
rind  what  are  called  Grasshopper  con- 
veyors conveying  sugar  up  a  slight  incline. 
They  are  worked  somewhal  on  the  same 
lines  as  the  model  exhibited,  but  not  with 
the  same  motion,  which,  as  far  as  1 
remember,  is  produced  by  a  earn.  Tin- 
sugar  was  taken  up  at  an  angle  of  al  out 
:;  I  should  think-  these  conveyors  would 
he  also  applicable'  to  underground  working, 
and  possibly  might  he  a  little  simpler  and 
somewhat   less  r<  stly  to  maintain. 

Mr.    W.    R.    Dowling    (Past-President). 

I  would  like  to  know  what  length  it  is 
practicable  to  make  a  machine  -I  this  sort, 
with    a    view    to    its    transporting    sand'1 

Mr.  S.  Nettleton:     The  arrangemenl  was 

designed,  not  for  running  up  hill,  hut  a 
slight  gradient  in  favour  of  (la-  load,  I 
have,    seen   ordinary    conveyor   machines,    I 


think,  working  up  to  150  ft.  I  would 
not  like  to  say  the  length  possible  in  my 
methods;  it  would  wi  \  largely  depend  on 
th.'  dip.  If  you  g  t  ;i  few  degrees  in  favour 
of  the  load,  it  would  make  a  tremendous 
difference  in  the  efficiency  of  these  con- 
veyors. The  model  will  lift  stuff  forward 
up  to  8°.  The  idea  was  to  fix  the  gear  on 
an  ordinary  jack-bar,  such  as  is  used  for 
ordinary  machines,  the  jack-bar  being  fixed 
in  the  stope 

The  President:  Can  you  give  any  idea 
how  would  it  compare  in  first  cost  and 
maintenance  with  the  machines,  which  are 
now  being  used  for  transporting  on  the  sur- 
i  ice  sand  and  things  of  that   sort 

Mr.  S.  Nettleton:  I  have  no  idea  of  the 
cost  of  the  machines  in  use  for  transport 
ing  sands,  but  the  gear  for  my  machine, 
apart  from  the  motor,  or  the  air  engine, 
costs  about  t'OO.  The  cost  of  the  winch, 
such  as  is  used  ordinarily  for  the  top  of  a 
stope,   is  about  £150.     Against  the   cost  of 

the    shaker   chute    and    chains    is    th( st    of 

the  rails,  the  ropes  and  the  general  main- 
tenance. Personally,  I  think  it  would  cost 
less  to  run  this  gear  on  compressed  air 
than  a  stop,,  winch,  because  there  is  not 
the  hauling  of  the  empty  truck's  up  the 
-lop,,  and  the  dragging  out  of  the  full 
trucks  .at  the  iunctions.  Further,  it  has 
continuous  running,  againsi  that  of  a  winch 
which  runs  intermittently,  and  which  is 
-  ii    ii   used   lor  lifting  the   trucks  on   to  the 

lines    at     the    points.  The      boys      mil      the 

trucks  too  quickly,  and  they  get  off  the 
track,  and  they  use  the  winch  as  the 
handiest    means   of   getting   them   on    to   the 

track"   again. 

The  President:  If  there  is  no  further 
discussion  on  this,  I  should  like  to  offer  a 
very  heartj  vote  of  thanks  to  Mr.  Nettleton 
tor  having  brought  this  forward,  along  with 
tic  uiodd,  which  makes  his  idea  so  very 
clear  and  manifest . 

INVITATIONS    TO     MEMBERS. 

The  Secretary:  The  Council  of  the  In- 
stitution of  Engineers  has  extended  a 
cordial  invitation  to  the  members  of  this 
Soeietj  to  attend  their  next  meeting,  on 
the  11th  November,  and  to  contribute  to 
the  discus  ion  on  a  paper  by  .Mr.  S.  B. 
Bilbrough  on  "  The  Prospects  of  the  Carbo- 
uisation  of  Coal,  with  By-product  Recovery, 
as   ii    South    African   Industry," 

Mr.  (i.  Hildick  Smith  has  also  asked  me 
to   say,    thai    he    will    be   glad   to   see    any 
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Titi'iier,    1/..S'-'       77"   Hardtniinj  and  An*     i 


fil 


ibers,  who  care  t<>  visit   the  work  which 

been  done  at  the  Bantjes  Mine,  in  con 

nection  with   the  collapse  and   recovery  of 

tlit_-  Central   [ncline  Shaft   mi  anj    Saturday 

ii-     ling.        It   members  wishing  to  see  tlic 


« i  ■ 


will     let     him     1 


mow,    an    inspect  ii  m 


1  be   arranged   am    I  ime   between   '.>  30 

an'     1 1 .30  a.m. 

The  President:     I  am  informed,  mi  ven 


hiL'M    authority .    that    the    int  i'tat  ion    which 
ha--  been  given  t"  you,  is  well  worth  ad 
itii,'.     I  am  not    a   mining   man   mj  seli 
mj    mining    friends   till    me    the    worl    that 
has   been    done    at     the     Bantjes    is    quit 
unique,    so   far  as   the    Rand    is   concerned, 
and  it  should  appeal  especially   t>>  our  min- 
ing members.     I  hope,  therefore,  thai  somt 
fl  them  will  take  the  opportunity   thus  pre 
sented. 


THE   HARDENING   AND   ANNEALING    OF  METALS 

By  Thomas  Turner,  M.Sc,  Professor, 

University  of  Birmingham. 
(Hon.   Member.) 


It  has  been  known  from  the  earliest  days 
of  metallurgy  that  virgin  metals,  such  as 
gold,  silver  and  copper  are  too  soft  for  many 
uselul  purposes,  and  that  they  can  be  hard- 
ened by  certain  processes.  Doubtless,  in 
the  first  instance,  such  processes  were  acei- 
dently  discovered.  The  workmen  of  ancient 
Egypt,  and  of  other  countries  on  the  Medi- 
terranean seaboard,  for  example,  used  tools 
of  hardened  copper  or  brass  before  the  in- 
troduction of  iron  and  steel.  In  recent 
■>  ears  claims  have  been  made  t  hai  the 
"lost  art  "  of  hardening  copper  has  been 
rediscovered  and  materials  have  been  placed 
on  the  market  which  were  stated  to  have 
remarkable  properties.  Such  claims  have 
been  unsupported  by  scientific  evidence, 
and  any  samples  which  I  have  had  an  oppor- 
tunity of  examining  were  distinctly  softer 
than  steel,  and  were  of  no  practical  value 
for  the  production  of  cutting  tools.  There 
is,  in  fact,  no  lost  art  of  hardening  copper, 
brass,  or  bronze 

The  methods  which  were  employed  by  the 
ancients,  and  which  are  still  in  use  in  the 
present  day,  for  the  hardening  of  copper 
may  be  classed  under  three  heads  : — 

1.  Cold  working — such  as  hammering, 
drawing,   etc. 

2.  Alloying  with  other  rnetals,  such  as 
tin.  In  rarl\  times  iron  or  arsenic  was 
used,  and  thev  are  still  sometimes  employ- 
ed. 

3.  Heat  treatment — such  as  heating  to  a 
given  temperature,  and  quenching  in  a 
liquid  of  special  composition.  The  secret 
constituents  usually  .appear  to  include 
urine,  or  sal  ammoniac,  or  both.  In  a 
similar  way  there  are  three  methods  of  hard- 
ening iron  and  steel. 


1.  Cold  working . 

2.  Alloying  with  another  element ;  and 

3.  Quenching. 

The  present  paper  is  concerned  chiefly 
with  the  first  of  these  three  methods  of 
hardening. 

The  influence  exerted  by  cold  working 
upon  the  properties  of  many  metals  and 
alloys  is  profound.  The  tensile  strength  is 
increased,  and  is  not  unusually  at  least 
doubled:  the  elastic  limit  is  raised;  while 
the  ductility,  as  measured  by  the  elonga- 
tion and  reduction  of  area,  is  very  markedly 
diminished.  Thus  a  piece  of  soft  copper 
can  be  readily  twisted  or  bent ;  and  if 
struck  with  a  hammer  it  emits  a  dull  sound. 
The  same  metal  after  cold  working  is  elastic, 
and  resists  all  attempt's  at  permanent  de- 
formation, even  preferring  to  break  than  to 
bend.  When  struck  with  a  hammer  it  can 
be  made  to  emit  a  clear  note.  When  the 
hard  copper  is  annealed  by  being  heated  for 
a  short  time  to  a  suitable  temperature,  it 
becomes  soft  and  ductile  as  before.  Thus 
the  differences  in  mechanical  properties  be- 
tween hard  and  soft  copper,  of  exactly  the 
same  chemical  composition,  are  greater 
i  han  those  which  exist  between  some  metals 
which  are  recognised  by  the  chemist  a3 
being  separate  elements. 

In  considering  the  nature  of  the  additional 
hardness  which  results  from  cold  working, 
it  should  be  remembered  that  hardness  may 
be  exhibited  in  different  ways.  A  metal 
which  makes  a  good  cutting  tool,  docs  not 
necessarily  >  I  abrasion  well.  Nor  does 
a  metal  with  high  tenacity  always  keep  a 
good  cutting  edge.  If  a  ductile  metal  be 
hardened  by  the  addition  of  another  ele- 
ment,   which   passes   into  solid   solution,    it 
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will  usually  be  found  that  the  hardness  is  | 
increased,  no  matter  by  what  method  this 
hardness  is  measured.  Different  methods 
of  measuring  hardness  will  in  this  case  also 
yield  results  which  are  in  more  or  less 
general  correspondence.  But  when  a  duc- 
tile metal  is  hardened  by  cold  working  its 
hardness  as  measured  by  the  sclerometer  (or 
scratching)  test  is  but  very  little  greater 
than  in  the  soft  state.  The  Brinell  (or  ball 
hardness)  test,  and  the  scleroseope  (or  re- 
bounding weight)  test,  on  the  other  hand, 
give  increases  which  are  closely  in  agree- 
ment with  the  tensile  strength.  The  hard- 
ness due  to  cold  working,  therefore,  differs 
in  kind  from  that  which  results  from  the 
inherent  properties  of  the  normal  material, 
whether  that  material  be  a  pure  metal  or 
an  alloy. 

It  is  found  with  the  common   or  ductile 
metals,  when  they  are  examined  in  the 
or  un-worked  condition,  that  their  hard] 
decreases   as  the   atomic  volume   men  a; 
In  other  words,  the  more  closely  the  units 
of  mass  are  packed  together  the  harder  the 
material  3.       It     might,     therefore, 

perhaps,   be  assumed  that  the  hard 
worked  metals  is  due  to  increased  density 
as  a  result  of  the  pressure  which  has  I 
exerted.        A  f  fact  metals 

practical!  Within      the 

mit  a  sample,  if  s  u 
returns  I  il  size  and  sha 

the  ived.     Within  thi 

3S  no  strain,  or  permanent  dei 
occurs     a  ase     of    bar 

I  ic  limit 
tile 
flow  :  occurs,    and 

ults.     A  chang 
sitj 

firsi 
density   due 

Bui 

it  i  a    slight,    but 

whal 

drav  aterial    is 

evidently  in  a  I    us  Brum 

ton  ! 

fr  t" t .  7-768  to  7  Id  work,  but   that 

■i   this  p   i  '1  further  drawing 

can-  Mr. 

Longmur  al  Kahlbaum  as  having 

shown  in  L904  inum 
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is  reduced  from  21"43  to  21'41  by  wire 
drawing.  ]  Experiments  have  also  been 
conducted  by  Lowry  &  Parker  on  the 
"  Density  of  Metallic  Filings  "  (Journal  of 
the  Chemical  Society,  1915,  Vol.  107,  page 
1005)  from  which  it  appears  that  the  par- 
ticles of  metal  torn  off  in  the  act  of  filing 
are  in  a  worked-hard  condition,  and  that  on 
complete  annealing  their  density  increases. 
These  particular  experiments  are  of  great 
interest  as  indicating  at  present  unexplain- 
ed stages  in  the  annealing  process.  Fur- 
ther, recent  experiments  conducted  by  Prof. 
Lea,  of  the  University  of  Birmingham,  have 
shown  that  even  under  a  compressive  stress, 
which  leads  to  distortion,  mild  steel  has  its 
density     appreciably     diminished.  Tests 

which  I  have  made  with  blanks  for  nuts, 
which  are  pressed  out  of  a  plate  of  mild 
,  also  show  that  there  is  no  increase  of 
density  due  to  compression,  but  rather  a 
flight  diminution  due  to  the  shearing  strain. 
It  appears,  therefore,  that  any  kind  of 
stress  which  produces  permanent  distortion, 
whether  such  stress  be  applied  in  the  form 
of  a  blow,  a  push,  or  a  pull,  ultimately  re- 
sults in  diminution  rather  than  increase  of 
density.  We  are  thus  again  led  to  the  con- 
□  he  hardness  accruing  from  cold 

ing  is  a  result  of  some  forces  which  are 
m  those  which  are  inher- 
i  the  mass  of  the  normal  or  unwrought 
metal.     We  are  further  led  to  the 

that  the  interior  of  worked  hard  i> 
that  is  caused  to  flow  is  in  a  state  of  inter- 
nal   '  In    oth  it    is    1 

when  the 
have    been    applied    in    a    manner 
arded  as  compressive. 
In  order  to  obtain  a  mental  image  of  the 
o   of  a   piece   of   hard,    cold 
worked  n  necessary  to  picture  two 

■  of  forces,  each  of  whiCn  tends  to  in- 
se  the  hardness  and  tensile  strength  of 
rial.     The  fir  I  the  nor- 

mal attraction   exercised  r  ■  "it  mole- 

her,  or  what   we   usually 
i.     This  inherent .  attraction   is 
on  the  nature  of  the  ma. 
tnd  in  similar  materials  it  is  closely 
1      with      the      atomic      volume.* 
ndly,   there  is  the  added  tenacity,   re- 
og    from    cold    working:     this    tension 
s  with  the  amount  of  work  which  has 
been  done,   and  the  temperature   at  which 
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it  has  been  conducted.     It   is  not   uniform 

throughout  the  mass  of  the  material.  Thus 
in  the  1914  May  Lecture  of  the  Institute  of 
Metals.  Prof.  Heyn  discussed  the  Internal 
Strain  in  cold  wrought  metals,  and  showed 
experimentally  that  in  a  cold  drawn  bar  the 
outside  was  iu  tension,  while  the  inside,  or 
unaltered  portion,  was  in  compression.  We 
may  then  consider  separately  the  original 
structure  of  the  metal,  and  the  effect  pro- 
duced upon  this  structure  by  cold  working. 

It  is  well  known  that  any  cast  metal. 
when  examined  under  the  microscope,  with 
suitable  magnification,  exhibits  a  structure 
which  may  be  termed  polygonal  when 
viewed  in  one  plane,  or  cellular  or  granular, 
if  regarded  as  a  whole.  The  ideal  structure 
would  be  regular  lii,  ■  a  honeycomb,  with 
hexagonal  sections.  The  difference  between 
these  cells  or  grains  and  a  honeycomb  ap- 
pears to  be  that  while  the  latter  jjrows  from 
outside,  the  form  >wth  from 

within.      In   practii  rains 

or  ;r   .  and 

hence  arc  oi  i    size  and  shape;    but 

for  simplicity  we  n  being 

hexagonal.      !'.  i cli 

sidered  to  be  llic  grain 

made  up  of  a  very  large  number  of  separate 
constituent   cr  I  are 

usually  cubic,  and  their  lii  rowth.  in 

adjacent  crystal  grains,  are  not  parallel:   m 
other    words.  1    grains, 

though    made    up    of    si  are 

differently  oriented.        Between   the  crystal 
grains  there  is  a  boundary  i  the 

last  remaining    i  Nidi- 

fied   after    all    the    <  had 

formed.     Witl 

pe  very     I  pure 

material    it     1 
dimensions.        Upon 
dividing  i 

of  the   1,  If   the 

envelope  is  bi,  the  appli- 

cation of   mec  ce    will   cause   the 

the 
era  in 
In  such   i 
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When  we  are  cold  i  how- 

i  cerned    ' 
sufficii  nt  to  cause  ire  i       taller 


forces  which  can-  ,  and 

it  is  important  to  in   -  i   land  how  such  de 
formation    may   occur.        'In,     i  ...  ,,f 

Ewing  and  Rosenhain  have  shown  that, 
the  smooth  surface  oi  a  piece  ol  metal  which 
has  been  deformed   by  bending,  then    i  i 
number  of  parallel  tines  which  ran  be  plainly 
seen   under  the    □   i  >pe.        These    lines 

mark  off  a  crystal  area,  as  above  described, 
into  a  number  of  bands;  and  as  there  is 
evidence  that  sliding,  slip,  or  shear  occurred 
on  planes  which  are  indicated  by  this 
parallel  marking,  these  lines  are  called  "slip 
bands."  It  might,  perhaps,  be  anticip 
that  slip  would  occur  alon  at   right 

angl  |      b  md,  hut  this 

is  by  no  means  uniformly  the  c«se.  When 
the    slip     bands     whii  adjacent 

crystal  grains  are  I  it  will  be 'found 

that  the  series  of  parallel  lines  in  adjacent 
areas  are  not  parallel  with  each  other.  It 
is  therefore  that  the  p]  slip 

has  taken    place  I 

original   arrangemeni    ■  i  fcals    ele- 

ments in  ,  '  mes 

stals. 
It  is  easy  t< 

very   many   planes   upon   which   slip   might 

;i    planes 
which   are   parallel  faces  of 

hich 

is    <l  On    ;. 

hand  the] 

whin' 

Phis 
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The   extremely    interesting   n  of 

Dr.   Beilbv,   which  are  summarised   in 
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second  May  Lecture  of  the  Institute  of 
Metals  (1911),  have  shown  that  when  a 
surface  of  even  a  brittle  metal  is  polished 
a  similar  result  is  obtained.  The  particles 
.if  the  metal,  under  the  action  of  a  burn- 
isher, or  even  during  the  process  of  buffing, 
are  spread  out  so  as  to  fill  up  any  hollows, 
and  to  make  the  rough  places  plain.  The 
surface  layer  so  obtained  is  harder  than  the 
original  metal;  and  it  has  so  lost  its  crystal- 
line character,  when  examined  under  the 
microscope,  as  to  be  called  "Amorphous."* 
Some  discussion  has  taken  place  upon  the 
classification  of  metals  under  two  heada, 
namely  (a),  the  crystalline,  unworked,  or 
soft  condition;  and  (b)  the  amorphous,  cold 
worked,  or  hard  state.  As  to  the  broad 
distinction  which  exists  there  can  be  no 
quest  ion,  and  the  only  point  in  dispute  is 
as  to  whether  a  crystallized  metal  ever  be- 
comes really  amorphous.!  The  suggestion 
is  made  that  what  appears  to  be  amorphous 
is  in  fact  made  up  of  crystals  of  ultra-micro- 
scopic size.  It  is,  however,  convenient  to 
adhi  re,  for  the  present  at  all  events,  to  the 
word  amorphous  as  employed  bj  Dr. 
Beilby.  If  considered  necessary  a  mental 
resi  rvai  inn  may  he  made  when  I  he  term 
-  -  mployed. 

We  have  thus  seen  that  when  a  ductile 
metal  is  bent,  or  otherwise  strained  beyond 
its  elastic  limit,  slip  has  occurred  along  cer- 
tain planes  which  are  determined  by  the 
structure  of  the  constituent  crystals.  At 
these  planes  there  will  be  thin  layers  or 
films  of  metal  which  have  been  stretched  to 
the  breaking  point,  and  which  are  presum- 
ably still  in  a  state  of  tension.  The  proper- 
ties of  such  thin  stretched  films  are,  there- 
fore, deserving  of  some  study.  A  plastic 
metal  flows  under  pressure  much  as  a.  liquid 
does;  hence  tin.'  properties  of  liquid  films 
are  interesting  in  the   present   enquiry. 

If  a  fly  walking  on  water  be  carefully  ob- 
served it  will  be  noted  ili.it  it  is  supported 
in  a  hollow  in  the    surface    of    the    liquid. 

There  is.  in  fact,  a  skin  upon  the  surfa( I 

.■\.  n  perfectly  pure  water  which  is  stronger 
than  thr  liquid  underneath,  and  the  su 
acts  like  a  stretched  membrane.  This  maj 
be  explained  h\  assuming  thai  nil  panfcicles 
in  the  In  1 1  >  of  the  liquid  are  al  trad  ing  their 
neighbours  in  all  directions.  The  particles 
at  the  surface,  however,  have  no  neighbours 
above  tie  m,  -■    the;  atti  ict  eacn  other  with 

•See  W.  Rosenbain.  "Deformation  ami  Fracture  in  Iron  ami 
Steel.''  Journal  of  the  Iron  <nul  Steel  InstUut*,  loot;,  vol. 
II  ,  paces  202-206.  Also  Carpenter  &  Edwards,  "  The  Hard- 
ening of  Metals,"  ibid  1914,  vol.  I.,  p.  138. 

t  Compare  M  Cance  ibid,  paye  231. 


extra  force.  This  force  is  known  as  surface 
tension.  A  familiar  example  of  surface  ten- 
sion is  seen  in  the  soap  bubble.  A  drop  of 
water  cannot  support  itself:  but  if  it  be 
blown  into  a  bubble  it  is  capable  not  merely 
of  supporting  itself,  but  of  also  supporting 
an  additional  drop  of  considerable  size. 

A    liquid    like    water    has    no   appreciable 
tenacity  as  measured  in  the  usual  manner: 
but  it  has  quite  an  appreciable  surface  ten- 
sion.     If    now,    we    imagine    a    quantity    of 
water    to    he    made    up    of    a    succession    of 
surface     layers,     superimposed     one     upon 
another,   hut  just   not   touching   each  other, 
we  should  have  a  material  of  very  appreci- 
able tenacity.      It   is  only  a   step  further  to 
suppose  that  a  cold  worked  metal  is  made 
up  of  an  indefinitely  large  number  of  surface 
films  which  are  separated   from   each  other 
by    tlie    residues   of    the   original    crystalline 
material.     The   capillarity   constant  of  cer- 
tain solid  metals,  or  in  other  words,  the  pull 
exerted  upon  one  millimetre  of  surface,  was 
calculated  by  Quincke.*     With  iron,  silver, 
and  gold  the  ratios  of  the  hard  to  the  an- 
nealed state  was  as  about  3  or  4  to  1.    With 
certain  alloys  the  ratio  was  less  than  2  to  1. 
With  steel  it  was  about  7  to  1.      In  any  casi 
it  is  only  a   small  multiple  of  the  tenacity 
of    the   original   material.        When   it    is   re- 
membered that  the  whole  of  the  crystalline 
material    can    never   be    converted    into   thin 
films  ;    and  further,  that  these  films  are  not- 
all    in    one    direction,    it     follows    that    the 
result   of   work    cannot    indefinitely    increase 
the  strength  of  a  metal.     The   fact  that  in 
practice  the  tenacity  is  not  often  more  than 
doubled  is  in  accordance  with  the  views  ex- 
pressed above. 

Gold  leaf  affords  what  is  probably  the  best. 
opportunity  of  showing  the  behaviour  of  a 
thin  film  of  a  ductile  "metal.  The  process 
of  manufacture  may  lie  considered  to  com- 
mence with  the  production  of  a  thin  sheet 
of  rolled  metal,  which  is  uniform  in  appear- 
ance and  opaque.  This  is  now  placed  be- 
tween sheets  of  prepared  skin,  and  beaten 
in  successive  stages  to  the  required  thin- 
ness. If  the  sheet  he  placed  upon  a  plate 
of  glass  ai  intervals  during  the  gold  beating 
process  it  will  be  observe, I  I  hat  it  is  no 
longer  uniform,  hut  that  it  is  broken  up  in 
many  places,  so  that  light  can  readily  pass. 
But 'ultimately  these  cracks  and  spaces  dis- 
appear, and  a  sheel  is  obtained  which. 
aparl  from  accidental  defects,  is  uniform, 
and   which    transmits    a    green    light.     This 

•  Phil.  Mm.,  I8B8,  vol.  3U,  4th  Series,  n  567 
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result  is  obtained  with  metal  of  about  3  or 
4  millionths  of  an  inch  in  thickness.  If 
such  a  sheel  be  suspended  freely  in  the 
air  and  heated  to  a  moderate  temperature 
(  will  be  observed  that  the  first  effect  of 
heating  is  to  produce  a  distinct  shrinkage 
the  area  of  the  sheet.  In  other  words, 
it  becomes  both  shorter  and  narrower.  From 
this  it  appears  to  be  evident  that  though 
the  forces  which  acted  to  cause  the  flow  of 
the  metal  acted  eompressively,  the  material, 
in  process  of  flowing,  had  set  up  internal 
tensile  stresses.  The  application  of  heat 
permits  the  resulting  strains  to  be  removed, 
and  the  metal  to  readjust  itself.  Micro- 
scopically it  now  begins  to  show  a  certain 
amount  of  definite  structure  which  was  ab- 
sent from  the  original  sheet.  If  a  sheet  of 
gold  leaf  be  laid  upon  glass,  and  heated  to 
a  higher  temperature,  or  rather  over  500° 
•  '..  it  will  undergo  a  further  remarkable 
change.  The  particles  will  bunch  them- 
selves together,  and  light  will  puss  freely 
through  the  intervening  network,  so  that 
what  is  called  transparent  gold  will  result 
This  change  probably  corresponds  with  the 
recrystallization  of  the  metal. 

Summarizing  what  lias  been  advanced,  it 
may  be  said  that  there  is  reason  to  believe 
that  when  a  crystalline  metal  or  alloy  is 
deformed  by  pressure  the  change  of  shape 
which  occurs  results  from  slip  (or  shearl 
along  internal  planes  the  position  ami  direc- 
tion of  which  arc  determined  by  the  crystal 
symmetry.  During  the  process  of  shearing 
the  parts  <  if  the  metal  which  are  adjacent 
to  the  plane  of  slip  are  stretched  beyond 
their  elastic  limit,  and  ultimately  to  the 
breaking  point.  This  stretching,  and  the 
rubbing  action  which  accompanies  it,  leads 
to  the  formation  of  a  film  of  "Amorphous 
material  which  possesses  properties  which 
are  closely  allied  to  those  of  a  surface  film 
in  a  liquid,  one  of  the  most  notable -proper- 
tics  being  the  increased  tenacity  (or  surface 
tension  i  which  is  observed.  The  first  effect 
of  annealing  is  to  release  the  state  oi  strain 
which  exists  in  these  thin  films,  and  thus 
to  lead  lo  a  slight  increase  iii  the  density  of 
the  metal.  The  subsequi  nt  result  of  an- 
nealing is  to  permit  of  recrystallization,  and 
with  tiie  progressive  increase  of  crystal  size, 
as  tic-  temperature  "1  annealing  is.  increased, 
the  resulting  annealed  metal  becomes 
weaker  and  weaker  ill  its  resistance  to  ten- 
sile or  lompressive  forces.  Probably,  for 
many  purposes,  the  proper  annealing  tern- 
p.erafcure  is  thai  which  will  just  release  the 


strain  which  exists  in  the  surface  films. 
without  at  the  sam.'  time  increasing  the 
crystal  size.  In  other  cases,  as  where  the 
metal  is  annealed  men  h  to  facil  tati 
further  mechanical  work,  special 
maj  lie  desired,  and  a  higher  annealing 
temperature  would"  "be  employed  with  ad 
vantage 

It    may    he   added   that    for  any    who  i 

be  interested  in  this  subject,  and  who  iiui 
desire  to  pursue  it  further,  the  Bibliography 
giver!  by  S    \V.   Smith  in  his  paper  on  the 

Surface  Tension  of  Molten  Metals  "  will 
be  found  most  useful.  (Journal  of  ihr  In- 
stitute of  Metals,  Vol.  XII..  1914,  p.  208J 
To  that  list  may  be  added  a  paper  by  B 
Bergman  of  Stockholm,  "  Uber  eine 
Methode  zur  Bestimmung  dt  r  "/■.  rflacht  n- 
spannung  amorpher  Korper,"  and  a  later 
paper  by  F .  C.  Thompson  on  "  Surface 
Tension  Effects  in  ihr  Intercrystalline 
Cement  in  Metals  and  ihr  Elastic  Limit." 
(Journal  of  the  Iron  and  SI,  el  Institute, 
May.  1916).  In  the  discussion  upon  the 
last  mentioned  paper  the  author  ventured 
to  point  out  that  care  should  be  taken  to 
distinguish  between  the  surface  tension 
effects  due  to  the  production  of  slip  planes. 
and  corresponding  thin  films  in  tension  on 
tiie  one  hand;  and  the  increased  strength 
which  mighl  be  met  with  in  intercrystalline 
boundaries  owing  to  the  presence  of  solid 
solutions.  As  lias  been  previously  indicated 
the  hardness  in  these  two  cases  is  of  a 
different  nature,  and  arises  from  a  different 
cause. 

Mr.  H.  A.  White  (Vice-President) 
I  think  tic  Society  is  to  lie  congratulated 
on  receiving  this  very  interesting  paper 
from  Prof.  Turner,  dealing  with  a  subject 
which  is  of  great  importance  to  the  band, 
as  also  to  all  engineering  and  metallurgical 
districts   throughout    the    world.        1     have 

noticed     lately     in     the     papers     that     a     new 

steel  alloy  has  been  brought  into  use  in 
Sheffield    lor  took,   which   seems   io  require 

no  heat   1 1'  .'i nt   «  hatsoever ;    just  a  little 

grinding  now  and  then.  I  suppose  some- 
thing of  the  sen  will  in'  introduced  on  the 
Rand   in  I  ime  tor  our  rock  drills,  and  per 

haps  for  si s  an, I  dies,  and   things  of  thai 

sort  .  There  is  no  doubl  about  it  that  the 
t  real  ment .    w  hich    is    necessan  1 1  i  duce 

the  best  results  with  drill  steel  underground 
at   present,   though    it    has   been   the  subject 
ot  much   invest  igal  ion   in  t  his  count  ry,  can 
no;    be   -    id   ;  i  he  definite]}    sett  led   ye! .      I 
think    a    p I    mam    i  if    us    will    remember 
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that  somi  of  thi  experiments  by  Dr.  Beilby 
refi  rred  to  in  tin-  paper  wen  show  a  when 
he  visited  us  as  head  of  i  n.  si  el  ion  of  the 
British  Association  for  the  Advancement  of 
Science  I  think  we  were  all  very  interest- 
ed in  them,  especially  in  those  which  were 
dependent  upon  metals  with  which  we 
were  familiar  here,  such  as  gold. 

Prof.  G.  H.  Stanley  (Past-President): 
I  beg  to  second  tins  vote  of  thanks  to  Prof. 
Turner,  to  whom  we  are  very  much  in- 
debted for  sending  this  paper.  He"  has 
made  this  subjecl  of  the  hardness  of  metals 
his  own  for  years,  and  I  think  I  remember 
a  former  paper  of  his  about  15  years  ago. 
Of  course,  in  the  meantime,  the  knowledge 
of  what  causes  hardening  has  been  very 
much  advanced,  and  this  paper,  it  seems 
to  me,  rather  centres  round  Dr.  Beilby's 
explanation.  There  is  certainly  a  pond  deal 
.  i  evidence  in  support  of  that.  However, 
one  of  the  difficulties  in  dealing  with  the 
subject  is  the  difficulty,  in  the  first  place 
oi  defining  exactly  what  is  meant  by  hard- 
ness. Prof.  Turner  points  out,  in  the  first 
place,  what  we  understand  by  hardness  in 
one  case,  and  what  produces  that  hardness; 
but  for  a  different  purpose,  the  idea  of 
hardness  is  different  ;  the  hardness  is  of  a 
different  kind.  Mr.  White  has  mentioned, 
for  instance,  the  question  of  rock  drills: 
but  it  does  not  follow  a1  all  that  a  material 
which  is  suitable  for  a  machine  tool  will  be 
<"if  use  for  a  rock  drill  ;  h  might  be  too 
brittle,  although  its  hardness  is  extreme. 
Therefore,  we  have  two  or  three  methods 
of  measuring  hardness,  and,  in  recent 
-.  especially  the  Shore  Scleroscope, 
particularly  for  workshop  purposes,  has 
given  the  best  results.  The  Brinell 
machine,  from  the  scientific  point  of  view, 
gives  the  best  results,  but  is  perhaps  too 
cumbersome  for  ordinary  engineering  use, 
and  is  cert ainh  difficult  to  use  on  all  pari  - 
oi  machinery  which  are  now  case-hardened, 
and  for  different  purposes  have  to  be 
hardened    t<  >   diffei  en!    degrees.     The    Sin  i  e 


Scleroscope  is  being  used  all  over  the  world 
now  in  workshops,  in  making  sure  that  the 
right  degree  of  hardness  required  is  present. 
Briefly,  it  consists  of  a  graduated  glass 
tube,  inside  which  a  steel  ball  is  dropped 
mi  to  the  metal  under  examination,  BO 
that  the  position  to  which  the  ball  rebounds 
can  be  lead  off  on  the  tube,  and  give  the 
measure  straight  away.  The  only  thing  to 
be  careful  about  is  to  see  that  it  is  nearly 
vertical  to  the  surface.  The  apparatus  is, 
so  simple  that,  although  it  is  supplied  in 
very  complete  form  by  scientific  instrument' 
makers,  a  simple  form  can  be  made  by  any 
mechanic;  in  fact,  one  was  made  in  our 
engineering  department  of  the  School  of 
Min.s.  It  gives  the  same  results  practic 
ally  as  stated  in  the  lists  supplied  by  the 
scientific    instrument    makers. 

The  President:  1  should  like  to  make  a. 
remark  on  what  Prof.  Stanley  has  said 
Instruments  fur  determining  the  hardness 
of  metals  have,  as  far  as  m\  limited  know- 
ledge goes,  been  brought  forward  within  the 
pa-t  lo  years,  and  I  think  it  would  be  ex- 
tremeh  useful  to  the  members  of  this 
Society  if  Prof.  Stanley  could  bring  forward 
a  paper  and  demonstration  on  this  subject, 
si i  as  tn  bring  us  a  little  more  up-to-date 
than  we   are   al    the   present  moment. 

Prof.  G.  H.  Stanley:  I  do  not  know 
whether  1  could  read  a  paper  on  these 
things  in  the  near  future.  At  any  rate,  I 
think  1  can  promise  to  show  this  scleroscope 
at  the  next  meeting. 

The  President:  I  should  like  to  endorse 
the  remarks  which  have  fallen  from  the 
proposer  and  seconder  of  this  motion  regard 
ing  the  paper  which  you  have  just  heard 
Prof.  Turner  is  one  of  our  hon.  members, 
and  has  been  so  fur  some  years  now.  It 
is  indeed  a  ver\  rare  event  to  get  a  paper 
from  our  bun.  members  overseas,  and 
therefore  our  thanks  are  commensurate 
with  Prof.  Turner's  kindness  in  sending 
this  paper. 

The   vote   was  carried  with   acclamation; 
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The  strength  ami  other  properties  <if  ex- 
plosives are  frequently  referred  to,  but  the 
user  is  mi!  always  aware  how  much  faith 
can  In'  placed  in  the  figuri  -  quoted  Some- 
times t\\.>  sets  ol   figures  an    available,  ob 


tained  by  two  different  methods,  and  the 
user  is  in  the  dark"  as  to  which  set  tu  be- 
lieve. It  is  with  the  object  of  explaining 
tin-  apparatus  used  in  the  testing  of  such 
material  (apart  from  its  analysis)  that  these 
notes   were   compiled,    a--   the   results  <>f  an 
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examination  of  anj   explosive  will  naturally 

mean  more  to  the  user  if  he  knows  how 
these  results  were  obtained,  and  under- 
stands the  limitations  of  the  method. 

Types  of  Apparatus. — Three  types  are  in 
use  for  testing  the  strength  of  explosives, 
namely  :  — 

(1).  Bichel's  Pressure   Gauge. 
(2).   Trauzl  Blocks. 
(3).  Ballistic-  Mortar. 

(1).  Bichel's  Pressure  Gaugr.  —  This 
method  is  not  in  general  use,  owing  to  the 
expensive  and  delicate  apparatus  necessary, 
and  to  the  time  consumed  in  making  tests. 
As  the  results  are  often  variable,  and  as  a 
series  of  tests  with  different  cooling  sur- 
faces is  necessary,  a  large  number  of  shots 
is  required  for  each  explosive  tested.  An 
investigation  carried  out  by  Dr.  Comey 
-hows  that  the  averages  obtained  by  this 
method  agree  with  the  figures  given  by  the 
ballistic  mortar,  the  latter  being  a  much 
more  convenient  apparatus  to  handle. 

1 2).  Trauzl  Blocks. — This  method  is  still 
used,  especially  on  the  Continent  of  Europe. 
The  lead  blocks  or  cylinders  required  for  this 
method  must  be  east  of  pure  metal,  and 
precautions  taken  t<>  ensure  that  tie/  lead 
used  for  each  batch  of  cylinders  is  homoge- 
neous. The  standard  measurements  of 
these  lead  cylinders  are  20  cm.  high,  and 
20  cm.  diameter,  with  a  hole  in  the  exact 
centre  measuring  12*5  cm.  deep  by  2  cm. 
diameter.  While  Bichel's  pressure  gauge 
1).  and  the  ballistic  mortar  (3),  show  only 
the  strength  of  an  explosive,  the  Trauzl 
blocks  are  affected  by  the  rate  of  detona- 
tion and  by  the  temperature  of  the  explo- 
sion. These  facts  limit  the  use  of  lead 
blocks  to  the  comparison  of  explosives  of 
the  same  kind.  Thus  it  has  been  found 
that  explosives  containing  notable  amounts 
of  aluminium,  which  have  high  tempera- 
tures of  explosion,  give  abnormally  high 
results  in  the  lead  blocks,  probably  owing 
t'>  erosion  of  the  lead  by  the  hot  gases. 
Slow  explosives  give  low  results,  as  the 
tamping  is  displaced  before  the  full  [ires 
-ure  can  be  exerted. 

The  maximum  temperature  produced  by 
the  explosion  of  nitroglycerine  is  about 
3,100°  C,  while  ammonium  nitrate  only 
L'ives  •■  temperature  of  1.100°  C.  The  lead 
erosion  evidently  will  be  greater  with  a 
high  nitroglycerine  explosive  like  blasting 
gelatine  than  with  an  explosive  of  tie  am- 
monium nitrate  class,  and  therefore  explo- 


sives of  these  different  types  should  not  be 
compared  with  one  another  l.\  means  of 
lead   blocks. 

If  due  regard  be  paid  to  its  limitations, 
tiie  Trauzl  test  is  certainly  useful,  but  the 
different  classes  of  explosives  now  in  use 
require  something  more  reliable. 

(3).  The  Ballistic  mortar.—  This  method 
is  used  in  different  forms.  In  one,  the  dis- 
tance  to  which  a  shot  is  thrown  from  the 
mortar  by  the  explosive  is  measured.  In 
another,  which  permits  of  fairly  large 
charges,  one  charged  mortar  on  wheels  is 
tired  when  close  up  against  another  empty 
mortar  suspended  from  bearings,  and  the 
swing  of  the  suspended  mortar  is  measured. 
This  form  is  adopted  by  the  British  and 
United   States  Governments. 

A  third  variation  is  to  fire  the  explosive 
in  a  mortar  suspended  from  bearings  and 
tamped  with  a  heavy  steel  cylinder.  The 
cylinder  is  thrown  out.  and  the  recoil  of 
the  mortar  is  a  measure  of  the  strength  of 
the  explosive.  Either  the  weight  of  explo- 
sive is  altered  until  a  certain  fixed  deflec- 
tion is  produced,  or  a  fixed  amount  of  ex- 
plosive is  taken  and  the  strength  calculated 
from  the  amount  of  deflection.  The  third 
mentioned  form  of  ballistic  apparatus  is  the 
quickest  to  operate  and  is  least  liable  to  go 
out  of  order,  and  so  is  most  in  favour  with 
the  ordinary  manufacturer. 

In  such  apparatus  the  weights  to  be 
moved  are  heavy  and  the  movements  com- 
paratively slow,  therefore  different  explo- 
sive's can  be  directly  compared  without  re- 
gard to  their  rates  of  detonation.  With  such 
empirical  methods  as  lead  blocks  and  ballis- 
tic mortars,  it  is  necessary  to  test  each  ex- 
plosive against  some  standard,  which  may 
be  blasting  gelatine,  kieselguhr  dynamite,  or 
even  a  low  grade  dynamite  made  up  of 
specially  selected  materials. 

The  rate'  of  detonation  of  a  cartridge  is 
one  of  the  main  factors  in  its  efficiency,  but 
tlmt  rate  may  vary  with  the  diameter  and 
degree  of  confinement,  and  be  different  at 
different  distances  from  the  detonator.  It 
is  at  present  impossible  to  ensure  that 
small  samples  of  explosives  will  detonate 
at  the  same  comparative  rate  as  large 
charges  in  boreholes,  so  it  is  better  to  test 
such  samples  by  a  method  which  is  not 
affected  by  tic  rate  of  detonation,  and 
which   measures   the   ultimate   force  only. 

If  both  the  strength  and  rate  of  detona- 
tion     of   an   explosive    be   known,    then   its- 
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action  in  practical  mining  work  can  gener- 
ally be  predicted  with  some  confidence. 

Rate  of  Detonation. — The  rate  of  detona- 
tion of  an  explosive  is  an  extremely  impor- 
tant property,  but  there  is  some  difficulty 
in  its  determination  owing  to  the  extremely 
small  interval  of  time  to  be  measured.  The 
question  is  complicated  by  the  fact  that 
differences  in  methods  of  manufacture, 
differences  in  the  initial  impulse,  differ- 
ences in  diameters  of  cartridges,  and  differ- 
ences in  degrees  ol  confinement  may  affect 
it.  Again,  the  rate  of  detonation  very  prob- 
ably is  not  uniform  throughout  the  length 
of  explosive  tested.  For  practical  purposes, 
the  rate  under  the  strong  confinement  usual 
in  boreholes  of  a  diameter  of  ;  in.  to  1J  in. 
is  the  only  useful  figure,  and  these  condi- 
tions are  usually  imitated  by  enclosing  the 
explosive  in  iron  tubes. 

The  Mettegang  recorder  for  measuring 
these  velocities  is  a  refinement  of  the  appa- 
ratus used  for  taking  the  velocity  of  projec- 
tiles. The  breaking  of  primary  circuit  wires 
passing  through  the  train  of  explosive  in- 
duces a  current  in  the  corresponding  second- 
ary circuit,  and  this  secondary  circuit  sparks 
across  a  small  gap  on  to  a  rotating  smoked 
drum  driven  at  a  known  speed.  A  micro- 
scopic device  measures  the  small  intervals 
between  the  spark  marks,  and  from  the 
figures  so  obtained,  the  rate  of  detonation 
of  the  explosive  can   he  calculated. 

The  D'Autriche  method  of  measuring 
these  rates  of  detonation  is  a  very  ingenious 
method,  making  use  of  comparatively 
simple  apparatus.  It  employs  as  its  stan- 
dard the  "  instantaneous  "  fuse  now  obtain- 
able, which  consists  of  a  thin  lead  tube  filled 
with  trinitrotoluol.  This  fuse,  when  deto- 
nated, has  a  speed  of  5,500  yards  per  second. 
A  length  of  the  fuse  is  capped  at  each  end 
with  a  Nbi  0  detonator,  and  these  ends  are 
inserted  into  the  column  of  explosive  at  a 
measured  distance  apart.  The  fuse  is  tied 
over  a  strip  of  lead  plate  about  4  mm.  thick, 
so  that  the  middle  of  the  fuse  lies  over  a 
line  drawn  across  the  plate.  The  column 
of  explosives  is  then  detonated  from  the 
end,  "  A. " 

When  the  detonation  takes  place  at  "A," 
an  explosive  wave  travels  up  the  T.N.T. 
fuse  ACDB.  Meanwhile  an  explosive  wave 
has  also  been  travelling  through  the  explo- 
sive column  from  "A"  t<>  "  B,"  and  eventu- 
ally detonates  the  "  B  "  end  of  the  T.N.T. 
fuse.  This  detonation  at  "  B  "  causes  an 
t-xplosive  wave  to  travel  up -the  T.N.T.  fuse 


1.1  >(  A.  The  two  waves.  ACD  and  BD 
meet  at.  say,  a  point  marked  "  D,"  and 
the   force   of   the    impact    makes   a    distinct 
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denl  in  the  plate  at  "  D."  The  disl  I  ' 
from  this  mark  "  D  "  to  the  centre  of  I  he 
fuse  "C"  is  then  measured.  The  time 
taken  by  the  fuse  to  cover  this  distance 
"  ])  "  to  "  C  "  is  known,  and  then  by  cal- 
culation the  time  taken  by  the  main  explo- 
sion to  travel  through  the  explosive  column 
from   "  A  "   to  "  B  "  can  be  determined. 

So  far  our  experience  has  been  that  the 
figures  obtained  for  the  rate  ol  detoi 
of  most  explosives  are  apt  to  vary  consid  :r- 
ably,  and,  as  a  matter  of  fact,  the  publisned 
results  of  the  various  experimenters  show 
discrepancies.  The  rate  determined  for  any 
explosive  only  holds  good  for  the  particular 
conditions  of  the  determination.  In  spite 
of  its  apparently  simple  constitution,  blast- 
ing gelatine  shows  wide  variation--  under 
different  conditions.  When  fired  in  the 
open,  it  generally  detonates  at  a  slow  rate 
of  approximately  3,000  metres  per  second, 
while  under  confinement  it  may  rise  to  8,000 
metres.  Even  without  confinement,  blast- 
ing gelatine  may  show  a  high  rate  of  deto- 
nation if  a  small  primer  of  trinitrotoluol  's 
inserted  into  the  first  cartridge  and  fired 
with  a  No.  6  detonator.  This  maj  be 
shown  without  any  measuring  apparatus  if 
two  lines  of  cartridges  be  fired  on  a  thick 
lead  plate,  the  one  with  detonator  alone, 
and  the  other  with  detonator  and  trinitro- 
toluol primer.  The  difference  in  the  craters 
produced  in  the  lead  is  very  apparent.  Still, 
we  have  ao  evidence  to  prove  that  any  addi- 
tion to  the  ordinary  No.  fi  or  No.  >s  detonator 
ruse-  the  rate  of  detonation  of  blasting 
gelatine  when  confined  and  properly  tamped 
in  a  borehole,  provided  that  the  blasting 
gelatine  he  as  sensitive  as  it  should  be 

Such  tests  as  firing  explosives  in  the  open 
naturally  have  little  bearing  on  their  beha- 
viour under  proper  confinement,  except  thai 
it  is  legitimate  to  infer  that  an  explosiv€ 
which   gives  a   fast   rate  of  detonation  when 
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uneonfined  will  at  least  be  no  slower  under 
working  conditions. 

Sensitiveness. — It  is  of  paramount  im- 
portance that  an  explosive  be  sufficiently 
sensitive,  otherwise  there  is  the  risk  of  some 
cartridges  being  leit  unexploded.  The  ex- 
plosive at  the  same  time  must  be  reasonably 
safe  to  handle. 

The  familiar  falling  weight  test  gives  an 
i. lea  of  the  sensitiveness  of  an  explosive  to 
mechanical  shock,  but  the  power  of  an  ex- 
plosive to  transmit  the  explosive  wave  is 
equally  important  practically. 

The  test  for  sensitiveness  is  best  carried 
out  by  tying  two  J  in.  cartridges  at  varying 
distances  apart  in  a  thin  paper  cylinder,  and 
detonating  one  of  them.  A  few  trials  will 
soon  determine  the  maximum  distance  apart 
at  which  tlie  second  cartridge  can  be  com- 
pletely detonated,  and  this  distance  serves 
as  a  measure  of  the  sensitiveness  of  the 
explosive.  The  trial  is  best  carried  out  on 
■i  rigid  liar  <>r  piece  of  rail.  Obviously,  if 
>>ne  cartridge  detonates  another  over  a  wide 
air  gap  when  almost  uneonfined,  there  will 
be  little  fear  of  failure  when  the  two  are 
pressed  together  in  close  contact  in  a  bore- 
hole. 

In  conclusion,  it  must  always  be  borne  in 
mind  that  the  present  methods  of  testing 
an  explosive  are  empirical,  as  they  measure 
some  property  of  the  explosive  under  arbi- 
trary conditions.  As  these  conditions  vary 
in  actual  use,  so  also  the  behaviour  of  an 
explosive  may  be  expected  to  vary,  and  con- 
sequently laboratory  tests  should  be  supple- 
mented by  large  scale  trials  in  different 
kinds  of  rock  before  a  final  verdict  can  be 
passed  on  the  behaviour  and  action  of  any 
explosive. 

The  President:  1  think  the  saving  clause 
in  this  paper  is  contained  in  the  last  few 
sentences,  where  the  author  says  that,  be- 
fore a  definite  verdict  is  given  on  any  explo- 
sive, it  should  be  tested  under  actual  work 
mg  conditions.  He  also  states  that  the 
method  most  in  favour  at  the  moment  is 
the  pendulum  mortar,  but  I  venture  to 
think  that  the  Trauzl  block  test  has  been 
somewhat  arbitrarily  put  on  the  shelf. 
Some  years  ago  I  believe,  that  some  experi- 
ments were  made  in  Canada  with  an  en- 
larged lead  block,  about  twice  as  long  as 
that  used  normally,  and  the  results  obtain- 
ed were  considered  better  in  every  w  aj . 
that  is,  as  an  indication  of  the  practical 
utility  of  the  explosive  tested.  These 
blocks  are  difficult  to  make  and,  as  far  as 
I  know,    pure  lead  is   DOl    easy   to  obtain   in 


this  country  in  large  quantities.  Thesi 
reasons  may  have  possibh  led  to  their  dis- 
placement in  favour  of  the  easier  and 
i  heapei-  ballistic  methods.  With  the  longer 
lead  block  it  is  eas\  to  sec  thai  tin  amount 
I  lamping  used  with  a  given  charge  can  be 
made  greater  and  hence  more  el 
approximate  to  working  conditions.  Per- 
haps the  author  will  elucidate  these  points, 
and  ai  the  same  time  give  us  definite  in- 
formation concerning  the  experiments  men- 
tioned, to  which  1  have  referred  but  did 
not  follow  up. 

I  believe  if  is  correel  to  state,  that  a  small 
Trauzl  block  is  used  for  testing  detonators 
at  the  present  time:  but  nothing  is  men- 
tioned about  that  in  the  paper,  and  I  think 
it  might  be  useful  to  our  members. 

Wii'n  these  few  remarks,  I  have  ver; 
much  pleasure  iii  proposing  a.  hearty  vote 
of  thanks  to  Mr.  Campbell,  and  I  hope  that 
ii  will  evoke  much  discussion,  more  par- 
ticularly from  our  mining  members. 

Prof.  G.  H.  Stanley:  As  regards  obtain- 
ing pure  lead  as  in  the  Trauzl  block,  that 
should  present  no  difficulty  at  all,  because 
even  (he  ordinary  pig  lead  will  frequently 
run  '.)!.)•',).  The  trouble  is,  I  think,  more 
in  the  casting  of  the  block;  there  is  a  risk 
of  carrying  in  impurities,  such  as  oxide, 
mechanically. 

Mr.  H.   R.  Adam  (Member  oj  Council 

I  should  like  to  ask  Alt.  Campbell  if  he 
could  give  us  an\  information  as  to  how 
these  temperatures  of  explosions  mentioi  d 
are  measured  '.' 

The  President:  Mr.  Campbell  is  not  pre- 
sent to-night,  but  1  feci  sure  be  will  give 
us  this  information  when  be  comes  to  reph 


NOTES  (IX   HAKE   MINERALS  IN 
MADAGASCAR. 


By  T.    P.  Waites  (Member). 


(Printed    in    Journal,    March,     I9l6 


REPLY  TO   DISCUSSION. 

The  President:  Before  calling  on  Mr 
Waites  to  reply,  I  should  like  to  state  that 
I  have  carried  out  some  further  experiments 
on  some  of  his  minerals,  ami  have  the  re- 
sults here.  Tin-  betafite  gives  quite  a  go  d 
impression  on  the  plate;  rutile  gives  a  very 
faint  impression;  it  can  just  be  seen.  And 
bastonasite  gives  a  slighth  better  imt  -- 
sion    than   the   rutile 


7(J 


The  Journal  of  The  Chemical.   Metallurgical  and  Mining  Society  of  South    Africa.      Oct.  191ft. 


Mr.  T.  P.  Waites  (Member):  I  have  a 
very  easy  task  in  replying  to  the  discussion, 
because  there  has  been  so  little.  I  am 
pleased  to  acknowledge  the  academic  inter- 
est displayed  by  Dr.  Moir  in  determining 
what  these  various  minerals  are,  and  l>\  the 
Presideni  in  exposing  photographic  plates  to 
certain  samples  and  thereby  obtaining  re- 
sults  far   in    advani f   anything   which    I 

and  others  in  Madagascar  obtained,  It  is 
quite  possible  that  the  conditions  were  much 
better  than  those  under  which  we  worked. 
also  that  the  plates  used  were  much  better 
than  ours.  The  length  of  exposure  which 
we  gave  these  stones  in  Tananarive  did  not, 
in  am  case,  extend  over  more  than  a  week, 
whereas  Prof.  Wilkinson  has  given  these 
plates  an  exposure  of  about  a  month.  Per- 
sonally, I  consider  the  pictures  as  very 
remarkable.  J  have  seen  quite  a  consider- 
able number  of  photographs  of  this  sort, 
but  I  have  seen  nothing  to  come  anywhere 
near  the  photograph  which  was  given  bj 
the  autunite  ;  it  is  unique  Those  of  you 
who  were  here  when  the  samples  were 
exhibited  at  this  table,  will  perhaps  remem- 
ber two  specimens  of  this  phosphate  of 
uranium.  The  amount  of  phosphate  of 
uranium  which  is  adhering  to  the  clay  is 
not  so  thick'  as  an  ordinary  coating  of  green 
paint,  and  yet  the  result  is  a  picture  show- 
ing distinctly  the  patches  of  uranium  phos- 
phate. The  day  is  really  a  mixture  of 
decayed  vegetation  and  ordinary  clay. 
Perhaps  the  clay  on  which  this  uranium  is 
deposited  is  also  radio-active  and  uranifer- 
OUS.  It  is  also  possible  that  the  whole  of 
this  lacustrine  deposit  is  radio-active.  I  do 
not  know.  We  found  some  stones  which 
are  never  mentioned  in  the  list  of  radio 
active  minerals  giving,  certainly,  some 
evidence  on  the  photographic  plates  of 
radio-activity  . 

I    alsi     have   to  acknowledge  the   assistance 

given  by  the  Mines  Department  in 
granting  Mr.  Moir  authority  to  determine 
what  these  minerals  are  To  prospectors, 
like  myself,  who  do  not  profess  to  he  scien- 
tific in  these  matters,  tin1  assistance  which 
was  given  by  a  member  of  the  Mines 
Department,  without  money  and  without 
price,  when  we  have  shown  that  we  have 
a.  prima  facie  case  for  it,  is  certainly  verj 
acceptable.  I  also  have  to  acknowledge 
the  interest  and  trouble  taken  by  Prof. 
Wilkinson,  the  results  of  which,  I  venture 
to  say,  an'  better  than  anticipated,  and 
more  especially  alter  drawing  a  complete 
blank   in   his   Hist    experiments. 


May  I  add  that  T  purpose  obtaining 
about  half-a-pound  weight  of  this  pure 
phosphate  of  uranium.  It  seems  so  re- 
markably radio-active  that  it  is  my  inten- 
tion to  have  it  experimented  with  and  see 
if,  by  continuous  application  to  a  super- 
ficial part  of  the  body,  this  phosphate  of 
uranium  may  have  the  same  effect  as 
radium,  and  which  mesothorium  lias  when 
applied  for  only  three  minutes  every  fort- 
night. If  I  obtain  any  results.  1  shall  be 
pleased     to     communicate     them     to     the 

Si  iciet  y. 


THE  MANGANESE  SILVER  PROBLEM 


By   Walter   Neal  (Corresponding   Member 
of  Council). 


(Printed  in  Journal,  September,  1916.) 


Mr.  F.  Wartenweiler  (Member  of  Coun- 
cil): The  author  is  to  be  congratulated 
on  his  review  of  an  exhaustive  study 
of  the  El  Favor  manganese  silver  extrac- 
tion problem,  and  thanked  for  bringing  it 
before  the  Society.  From  the  engrossing 
attention  given  to  our  daily  work  of  gold 
metallurgy,  it  is  refreshing  to  turn  to  that 
of  silver,  by  no  means  an  unimportant  metal. 

Referring  to  Mr.  Neal's  data,  it  appears 
that  the  extraction  of  32  oz.  silver  from  the 
34  oz.  Camuehin  manganese  silver  ore  by 
means  of  an  acid  brine  is  a  favourable  illus- 
tration of  wet  ehloridization,  and  of  the 
dissolution  of  the  silver  chloride  formed,  by 
tic    brine. 

The  !H>  extraction  with  saturated  salt 
brine  and  sulphur  dioxide  is  very  interest- 
ing to  me,  as  I  was  engaged  some  years  ago 
(1907-1908)  in  a  metallurgical  investigation 
on  a  working  scale,  on  a  silver-gold  tailing 
and  on  the  original  ore,  carrying  pyrolusite 
in  considerable  quantity.  The  investiga- 
tion included  tin'  dissolving  action  of 
sodium  chloride  solutions  in  wet  chloridiz- 
iiiL,  also  the  ehloridization  of  the  silver 
ore  by  roasting,  supplemented  by  wet 
ehloridization  roasting.  An  abstract  of  some 
of   my    working   notes   may    he   of    interest. 

The  process  of  forming  silver  chloride 
and  dissolving  witli  basic  chloride  was  being 
worked  by  nature  in  her  slowly  patient 
way,  and  was  exemplified  by  the  silver  con- 
tent (O'l  oz.  per  ton  water)  of  the  acid 
mine  water  issuing  from  the  underground 
workings.  The  conditions  were  favourable 
by  tin'  presence  of  silver  minerals,  pyrolu- 
site,  chlorides,  base  mineral  sulphides,  and 
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by    mine   water   passing   through   a   mineral 
zone  of   partial   oxidation. 

The  tailing,  assaying  !'"_'  oz.  silver  per 
ton,  O'OjI  oz.  gold  per  ton,  was  leached 
with  an  18*  salt  solution,  which  had  been 
charged  with  electrolytically  generated 
chlorine  by  passing  through  an  absorpt 
bower.     The    extraction    was: 

Silver  ...  ...         64-3 

Gold  ...  ...       75-0 

The  precious  metals  were  precipitated  on 
lead  shavings*,  giving  excellent  deposition 
provided  no  free  chlorine  remained  in  the 
effluent  from  the  leaching  vats.  The  solu- 
tion of  the  silver  chloride  in  strong  sail 
brine  is  an  old  method,  and  was  at  one 
time  practised  under  the  name  of  the 
Augustin  process.  The  precipitation  reaction 
he  silver  may  be  illustrated  thus  : 
4AgCl  +  2Pb     2PbCl2  +  4Ag. 

The  partially  oxidized  silver-gold  ore, 
with  which  are  associated  pyrolusite,  mis- 
pickel  and  pyrite,  was  roasted  in  a  large 
muffle  furnace  with  I  salt,  then  leached 
with  the  salt  solution  (containing  18  NaCI 
and  0'20      tier  CI),  giving  an  extraction  of: 

Silver,  90"7  on  an  original  value  of  2"2'7  oz. 
Gold.  75"0  on  an  original  value  of  0"10  oz. 
The  chioridization  ol  the  silver  during 
the  roast  was  s.V'.l  (bj  bypo  test),  and  to 
obtain  this  it  was  necessary  to  subject  the 
ore  first  to  an  oxidising  mast,  adding  the 
salt  in  the  later  stage  on  account  of  the 
rapid  evolution  of  SO,  at  the  beginning  of 
the  roast.  By  keeping  a  low  heat  through- 
out, the  volatilization  less  was  kepi  down 
to  5      silver  and  gold. 

In  leaching  this  ore  with  the  salt  solu- 
tion, it  is  interesting  to  observe  that  an 
effluent  carrying  as  high  as  17  oz.  silver 
per  ton  was  obtained.  This  silver  content 
seemed  to  be  the  saturation  point  as  ex- 
perienced in  leaching  'high  grade  ore  assay- 
ing 150  oz.  silver  per  ton.  Such  high  silver 
content  required  a  long  time  for  dissolution 
i'\   the  salt  solution. 

The  same  partially  oxidized  ore  yielded 
to  cyanide  treatment  after  grinding  through 
150  mesh,  as  follows:  — 

Silver.  Gold. 

Original    value  ...     18-9  oz.     0-103  oz. 

Extraction    bv    cyanid- 

ing  .' 64-5  ct'.l 

Extraction  by  cyanid- 
ng  plus  concentra- 
tion       7-V'.i  83-9 


The  old  and  costly  mill  practice  of  e'nlori- 
dizing  roasting  with  15  salt,  followed  by 
pan  amalgamation,    gave   an  extraction  of: 

Silvei  ...  ...       '.mi 

Gold  ...  ...       56 

By    chloridizing    roasting   with    6       salt 
followed  by  cyaniding,  the  extraction  was: 
Silvei  ...  ...       '.in 

Gold  ...  ...       71 

When  the  ore  was  given  an  oxidizing 
roast  only  (no  salt  added),  the  solubility  of 
the  silver  in  cyanide  solution  decreased 
remarkably,   only    18'5       being    , I i s-.  .1  \ ,  il . 

Tic   meeting   then   terminated. 
New  Book. 


The  Spirit  or  the  Sen.  ;  on  an  Account  at 
Nitrogen  Fixation  in  the  Soil  bv  Bacteria 
and  or  the  Production  oi  AuxmoNEst  in 
Bacterized  Peat.  By  Gordon  I).  Knox,  with 
.i  Foreword  by  Prof.  VY.  I'..  Bottomley  (King's 
College).  Published  by  Constable  &  ('.,..  Ltd.. 
London. 

This  octavo  volume  of  242  pages,  divided  into 
lilt. ,ai  chapters,  and  illustrated  with  17  pin. to 
plates,  embraces  a  subject  of  much  interest,  at  the 
present  time,  to  all  agricultural  chemists.  There 
are  chapters  on  the  nitrate  problem,  bacteria  and 
protozoa,  fixation  of  nitrogen  by  leguminous  plants. 
humus:  bacterized  peat:  its  preparation  and 
genera]    properties,   etc.,   etc.  (.1.    \Y.) 


Review. 


Elements  of  Mineralogy  By  Frank  Hvtley, 
revised  by  H.  H.  Keah,  with  an  introduction 
bv  G.  T.  HoLLOWAY.  19th  edition.  London  : 
Thus.  RfuRBY  &  Co.,  1916:  Pp.  394.  111., 
index. 

"  Before  the  present  revised  edition  was  pre 
pared  this  useful  little  work  had  18  separate  print 
ings,  13  during  the  author's  life.  Owing  to  the 
advance  in  the  subject  during  recent  years,  and 
the  number  of  appendices  added  to  former  edi 
tions.  alterations  in  the  new  work  were  deemed 
necessary.  Some  pertinent  remarks  as  to  the 
association  and  value  of  minerals  is  given  in  the 
introduction.  After  a  perusal  of  Part  I.,  which 
includes  the  chemistry,  optical  and  physical  pro- 
perties of  minerals,  crystallography  ;  and  Tart 
II.,  describing  the  mineral  species,  we  can  safely 
recommend  this  as  a  useful  and  practical  book. 
and  quite  up-to-date.  A  note  is  given  on  flotation 
of  minerals.  In  a  glossary  of  terms  used  in 
economic  geology  are  to  be  found  secondary  en- 
richment, gossan,  magmatic  segregation,  meta- 
morphism,  sedimentary  rocks,  tuff,  and  others 
frequently  read  in  technical  journals."  Mining 
and  Scientific  Press,  July  1.  1916,  p.  35.   (G.  H.  S.) 

t  Auxin... a.*  :ire  said   i"  take   it..'  place   hi    plants    which 
\  itamines  occupy   with  r   -      i         n   mals. 
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Notices  and  Abstracts  of  Articles  and 
Papers. 


CHEMISTRY. 

Radium  from  Carnotite. — "  The  methods  of 
extracting  radium  from  carnotite  ore  as  tarried 
out  in  the  plan!  at  Denver  have  proved  highly 
successful.  They  depend  essentially  upon  the  fact 
that  strong  hot  nitric  acid  has  a  high  co-efficient  of 
solubility  for  radium  and  barium  sulphates.  The 
method   follows   in    brief  : 

The  carnotite  ore.  pulverized  to  20  mesh,  is 
treated  in  a  special  earthenware  leaching  pot  with 
38°o  nitric  acid  :  500  lb.  of  ore  being  used  to 
121  lb.  of  100%  HNO,.  The  acid  is  brought 
nearly  to  boiling  by  means  of  steam  passed  through 
a  glass  tube  and  the  ore  gradually  stirred  in. 
Heating  is  continued  for  fifteen  minutes  when  t lie 
acid  is  filtered  from  the  ore  in  a  stoneware  filter. 
This  is  followed  by  a  second  treatment  in  the 
same  leaching-pot  with  somewhat  weaker  hot 'nitric 
a.  id.  after  which  the  whole  is  washed  with  hot 
water.  Nearly  all  of  the  uranium,  about  50%  of 
the  vanadium,  and  over  90%  of  the  radium  are 
carried  into  solution  by  this  method  and  separated 
from  the  bulky  residue  which  is  then  discarded. 
The  acid  solution  is  nearly  neutralized  with  sodium 
hydroxide,  barium  chloride,  and  sulphuric  acid 
added  in  proper  quantities  and  held  in  settling- 
vats  with  conical  bottoms  for  three  days  to  settle 
out  the  radium  barium  sulphate.  The  super- 
natant liquid  is  then  siphoned  into  an  excess  of 
boiling  sodium  carbonate  solution  to  separate  the 
uranium  and  vanadium  from  iron,  aluminium,  and 
calcium.  The  radium-barium  sulphate  left  in  the 
vat  is  filtered  on  a  stoneware  filter,  washed,  and 
rliied.  the  washings  being  also  added  to  the  sodium- 
carbonate  solution   already   mentioned. 

The  soluble  sodium  uranyl  carbonate  and  the 
sodium  vanadate  are  filtered  from  the  iron  calcium 
precipitates  in  filter  presses  and  run  into  uranium 
precipitation  vats.  The  sodium  carbonate  is  .then 
nearly  neutralized  with  nitric  acid,  and  sodium 
hydroxide  is  added  to  complete  the  precipitation 
of  t lie  uranium  as  sodium  uranate.  The  filtrate 
containing  the  vanadium  is  carefully  neutralized 
with  nitric  acid,  and  in.o  sulphate  is  added  to 
precipitate  the  vanadium  as  iron  vanadate.  Both 
the  sodium  uranate  and  the  iron  vanadate  are 
separated  from  their  solutions  by  means  of  filter 
presses.  The  lilt  rale  from  the  iron  vanadate  con- 
sists almost  whulh  of  a  solution  of  sodium  nitrate 
containing,  of  course,  a  small  amount  of  impurity. 
This  filtrate  is  evaporated,  the  sodium  nitrate 
recovered  and  used  again  For  the  manufacture  of 
nitric  acid.  The  radium  barium  sulphate,  with- 
out further  treatment,  is  reduced  in  large  graphite 
crucibles  by  charcoal,  a  very  efficient  conversion 
(90%  to  95%)  into  barium  radium  sulphide  being 
obtained.  The  sulphides  i rli  nlved  in  hydro- 
chloric acid  and  the  residue  of  unchanged  sul- 
phates re-treated.  The  chloride  solutions  are  cry- 
stallized in  the  plant  in  silica-lined  kettles,  care 
being  taken  to  keen  the  solutions  acid  with  hydro 
chloric  acid  -■■  the  separation  of  radium  from 
barium  is  much  more  rapid  under  these  conditions. 
The  concentrated  chlorides  carrying  from  4  mg. 
to  10  mg.  of  radium  per  kg.  arc  taken  to  the 
laboratory,  filtered  from  any  insoluble  impurities, 
and  crystallized   again   in  strung  acid  solution  until 


the  hulk  has  been  reduced  to  a  small  volume, 
when  they  are  converted  into  bromides.  This  is 
done  after  first  neutralizing  with  ammonia  and  pre 
eipitating  with  hydrogen  sulphide  to  remove  the 
lend,  which  always  accumulates  and  which  is  not 
precipitated  by  hydrochloric  acid  from  strong  barium 
chloride  solution.  After  removal  of  the  lead,  tie 
barium   and    radium   are   converted   into   carbonates 

by    the    additi if    ammonium    carbonate,    washed 

and  dissolved  in  hydrobromic  acid.  From  this 
point  cystallization  takes  place  in  pure  quartz 
dishes  iii  solution  strongly  acid  with  hydrobromic 
acid. 

The  fractional  crystallization  of  radium  from  the 
original  chlorides  to  the  finished  product  is  neither 
tedious  nor  difficult,  but  takes  place  rapidly  w  1  en 
acid  solutions  are  used  and  when  proper  apparatus 
is   available    which    will    withstand   their   action 

A  nitric  acid  plant  has  been  erected  which  pro- 
duces over  5,000  lb.  of  nitric  acid  per  day.  Owing 
tn  the  recovery  of  sodium  nitrate  the  cost  of  the 
nitric  acid  lias  been  very  low,  averaging  slightly 
[e  than  2i  cents  per  lb.  To  September  1st; 
1.771  mg.  of  radium  was  produced  in  the  form 
of  sulphates  and  ] ,0+7  5  mg.  in  the  form  of  brorn 
nle.  Deliveries  are  continuing  at  the  rate  of  300 
mg.    to   400   mg.    per  month. 

The    cost    of    radium    figured    on    the    basis    of    all 
the   radium   produced   to   August    1,   which   includes 
the     higher    costs    of    the    earlier    operations,    was 
$37,500   per   gram.     The   radium   produced   is    bi    n 
used    in  the   Howard   A.   Kelly   Sanatorium   at   Haiti 

i e    ami     the    Genera]     Memorial     Hospital,     New 

York  City,  for  the  treatment  of  cancer  and  other 
malignant  growths.  A  copy  of  the  bulletin  may  he 
obtained  by  addressing  the  Director.  Bureau  of 
Mines,  Washington,  D.C." — PARSONS,  MooRE, 
I.im.  and  SCHAEFER,  U.S.  Bureau  of  Mines,  Bulb 
tin  104.  Minim/  ami  Scientific  Press,  Dec.  25, 
1015,    p.    074.      (G.    H.    S.) 

Corrosion  or  Boilers.  —  "This  is  the  conclud 
ing  article  of  a  scries  extending  through  the  three 
previous  issues.  The  author's  conclusions  are  that 
distilled  water  free  from  CO,  has  the  least  in 
llueiiee  on  iron.  Any  addition  of  salts,  especially 
chlorides  and  magnesium  salts,  greatly  increases 
the  formation  of  rust.  Addition  of  soda  to  water 
containing  CO,  is  only  effective  at  concentrations 
exceeding  In",.  At  lower  concentrations  rusting 
is  increased.  Certain  other  salts,  such  as  sodium 
hydro  sulphite,  work  as  protective  agents  at  a  low 
concentration,  and  the  reverse  at  high  concentra- 
tion The  special  peculiarities  of  the  Zurich  water 
supply  arc-  discussed." — E.  BOSSHARD  and  H.  PFEN- 
sioi  ii.  Chemiher-Zeitung.  -  Water  and  Water 
Engineering,    April    15,    191,6,    p.    100.     (G.    H,    S.) 

Methods  nut  Dealing  With  Arsenica!  Sul- 
phuric  Ac  in   in   the   Manufacture  of  Ammonium 

Si  LPHATE,  "  It  has  become  necessary,  recently,  for 
many  manufacturers  of  ammonium  sulphate  to  use 
arsenical  sulphuric  acid,  with  the  result  that 
arsenic'  sulphide  is  precipitated  in  the  saturator 
and  the  sulphate  is  discoloured.  Three  methods 
arc-  available  for  overcoming  this  difficulty  : — (1) 
The  method  used  by  shale  distillers  in  Scotland, 
which  consists  in  working  with  an  oil  film.  (•.;/, , 
of    anthracene,    on    the    surface    of    the    acid    in    the 

saturator.      One '    twice    each    day    the    bath    is 

diluted,  heated  to  boiling,  and  then  allowed  to 
stand,     whereupon     the    oil    settles    to    the    bottom, 
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;arryirig  with  it  tarry  impurities,  etc..  and  the  pre- 

ipitated    arsenic    sulphide,    and    is    drawn    off.      (2) 

Lsing    a    closed    saturator    with    an    automatic 

si  amming     device  :    the     arsenic     sulphide    is    dis- 

harged  continuously  with  the  tarry  matter,  and 
the  use  of  an  oil  film  is  not  necessary.  (3)  By 
precipitating  the  arsenic  from  the  acid  by  means 
of  the  waste  leases  from  the  saturator.  The  acid, 
diluted  to  65%  strength  to  avoid  precipitation  of 
sulphur,  flows  by  gravity  from  a  lead  lined  feed 
vat  through  two  close, 1  dearseuicating  vats  of 
cast  iron,  preferably  lined  with  lead,  though  this  ; 
:s  ncit  essential,  as  weak  acid  saturated  with  hydro- 
gen sulphide  has  little  or  no  corrosive  action  on 
cast  iron.  The  waste  gases  from  the  saturator, 
after  leaving  the  coolers,  are  passed  through  the 
dearseuicating  vats  in  the  opposite  direction  to  the 
acid,  the  gas-inlet  pipe  in  each  vat  terminating  in 
a  perforated  horse-shoe  cracker  pipe  of  hard  lead. 
below  the  level  of  the  acid.  The  acid  Hows  from 
the    dearseuicating    vats    to     settlers     of     sufficient 

a  parity  to  allow  of  settling  for  24  hours,  and  then 
passes  through  siphons  to  lead-lined  filter-vats  each 
having  a  false  bottom  of  porous  tiles.  The  con- 
centration   of    the    acid    is    reduced    by    5° — 6°    Tw. 

i  025 — 0'03  sp.  gr.  units)  by  the  process  of  dear 
bi  nication.  The  mud  in  the  settling  vats  must  be 
washed  periodically  with  water  to  recover  the 
a<  id- 
Attention  is  drawn  to  the  great  waste  which 
of  curs  owing  to  the  failure  to  treat  coke-oven  gas 
fir   the   recovery   of   sulphur.      It    is    estimated    that 

I    least    80        of    the    gas    produced    in    coke-ovens 

:i  threat  Britain  is  untreated  so  far  as  recovery 
of  hydrogen  sulphide  is  concerned  and  that  an 
additional  51,600  tons  of  spent  oxide  of  50  S 
content  might  be  made  available  from  this  source. 
It  is  recommended  that  the  Ministry  of  .Munitions 
should  take  steps  to  ensure  recovery  of  this  sul- 
phur, should  forbid  elimination  of  hydrogen  sul- 
phide by  means  of  lime,  and  should  enforce  the 
removal  of  sulphur  compounds  other  than  hydrogen 
sulphide  by  the  process  of  Carpenter  and  Evans 
in    order    that    the    sulphur   may    be    recovered    in    a 

-.-t'ul  form."  -P.  Pareish. — Journal  of  tin  Society 
of  Chemical  Industry,  May  15.  1916,  p.  535. 
[J.    A.    W.) 


American  Production  of  Potash. — "  During 
potash  was  recovered  as  a  by-product  from 
in'  manufacture  of  Portland  cement  at  Riverside, 
Cal.  ;  in  addition  to  the  value  of  the  potash,  the 
method  saves  additional  material  to  be  converted 
into  cement,  and  eliminates  the  dust  nuisance.  A 
discharge  of  Inn  tuns  of  dust  a  day  over 'the  sur- 
rounding  orange  groves  has  been  prevented. 
-sium  sulphate  from  alnnite  was  first  placed 
on  the  market  late  in  October,  1915.  by  a  company 
at  Marysvale,  Utah.  the  production  has  nut  been 
large  so  far.  A  plant  was  established  in  the 
spring  of  1915  at  Hoffland,  near  Alliance,  Ne- 
braska, and  dining  about  half  of  the  year  ob- 
tained potash  salts  from  the  brine  of  an  alkaline 
lake  in  that  region.      In  addition  to  the  output  from 

: e   sources,    potash    was   marketed    in    1915   from 

kelp  obtained  along  the  Pacific  coast-  Operations 
are  in  progress  at  Searles  Pake  and  at  Keeler,  on 
the  shores  of  Owens  Pake.  Cal.  One  company  is 
mci  ting  a  plant  near  Great  Salt  Pake,  and  another 
will  Minn  be  started  at  the  south  end  of  the  lake. 
The  by-product,  bittern,  at  solar-evaporation 
plants    on    San     Francisco    Bay,    has    also    received 


some   attention      A   small   quantitv 
was  probably  produced   from   various  silicate   - 
and  minerals  during   1915,  and   found   its   waj    into 
mixed    fertilizers    without    intermediate    refine] 
the    value    of    the    potash    salts    produced    in    the 
1  mted   States  in    1915   is   estimated   at    $342,000 
Journal  of   tin    Society  of  Chemical  Industry    Mav 
31,  p.   GOO.      (J.    A.    W.i 


Indicators  for  the  Determination  of  Tem- 
porary Hardness  in  Water. — "Comparative  ex 
periments  with  methyl  red,  sodium  alizarinsulpho- 
nate,  methyl  orange,  lacmoid,  phenacetolin,  and 
'  butter-yellow  '  (dimethylaminoazobenzene)  on 
waters  of  known  composition  showed  that  the  bi- 
carbonate alkalinity  (temporary  hardness)  is  best 
determined  by  titration  in  presence  of  the  last- 
named  indicator.  The  titration  is  performed  so 
that  the  colour  matches  that  of  a  standard  (con- 
taining the  same  amount  of  indicator)  which  is 
prepared  by  adding  01  cc.  of  an  alcoholic  solu- 
tion of  '  butter  yellow  '  (2:1000)  and  0'40  cc.  of 
A'  50  sulphuric  acid  to  1110  cc.  of  distilled  water. 
Lacmoid  gave  the  best  results  in  the  presence  of 
alum,  but  low  values  in  determining  bicarbonates  : 
its  use  is  not  recommended  where  the  alkalinity 
exceeds  100  parts  per  million."—.!.  F.  Norton 
and  IP  I.  Knowles. — Journal  of  the  Society  of 
Chemical  Industry,  Mav  31.  1916,  p  614 
(J.  A.   W.) 


METALLURGY. 

Thermal  Conductivity  of  Refractories. — 
"  This  paper  deals  with  '  the  methods  and  results 
of  an  investigation  designed  to  develop  a  practical 
and  reasonably  accurate  means  of  determining  the 
thermal  conductivity  of  regular  kinds  of  brick, 
under  conditions  approaching  those  of  practice  and 
without  the  necessity  of  preparing  special  shapes 
or  samples  of  the  materials  being  tested.'  The 
author  first  gives  a  classification  and  review  of  the 
various  methods  which  have  been  devised  to 
measure  the  heat  conductivity  of  refractories  and 
then   describes   his  own   method. 

This  method  of  determining  thermal  conductivi- 
ties consists  of  using  the  brick  under  test  in  the 
construction  of  one  single  wall  of  a  specially  con- 
structed coke  fired  furnace,  and  measuring  the  rate 
of  heat  flow  through  a  certain  area  of  the  test  wall 
by  means  of  a  water  jacket  applied  to  the  cold  side. 
Temperature  measurements  are  made  at  various 
points  in  the  brick,  and  from  the  data  thus  secured 
the  conductivity  of  the  material  constituting  the, 
wall  is  calculated.  The  advantages  of  the  method 
are  these  :  Special  shapes  or  test  pieces  ot  the  re- 
fractorj  are  not  needed,  flu-  tests  being  made  on 
samples  of  commercial  brick.  The  conductivity  is 
readily  calculated  from  the  observed  data  without 
recourse  to  complicated  factors  involving  the  shape 
of  the  conducting  body.  Variation  of  flu-  conduc- 
tivity with  temperature  is  made  apparent  by 
graphic  representation  of  the  temperature  gradient 
through  the  brick. 

The    furnace    consist:    of    three    permanent    walls. 
■  I,-  and  two  ends,    provided  with  a  permanent 
roof     ""I    slack    connection.     These   three    walls   are 
constructed   of   fire   brick  and   tile,   and   ai"   each  9 
niches   thick.     The    rod    of   tin-   turn  -tack 

connection  are  supported  from  the  end  walls  on  iron 
bars  placed  as  shown.     Tin-   fourth   wall   (the  front 
side   of   the   furnace)    is    independent    of   the 
parts    of    tin-    fun, .ice    iiinl    i-    luiilt    of    the    brick    to 
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be  tested.  The  fuel  used  is  sized  by-product  coke, 
which  is  charged  through  the  fire  door  at  the  top 
of  the  back  side  of  the  furnace.  The  grate  consists 
of  four  iron  liars.  Air  enters  under  the  grate,  and 
additional  air  is  drawn  through  openings  in  the 
back  side  of  the  furnace.  These  openings  may  be 
closed  or  left  open  as  is  necessary;  it  is  found  that 
by  regulating  the  amount  of  ail  entering  the  fur- 
nace at  the  various  points  it  is  possible  to  secure 
rapid  combustion  of  the  coke,  from  the  top  of  the 
bed  of  fuel  to  the  grate,  a  depth  of  about  26  in. 
In  this  manner  a  sufficiently  large  area  of  the  test 
wall  is  heated  to  a  uniform  temperature  to  render 
permissible   the   use   of   a  calorimeter   1    ft.    square. 

Concerning  the  details  of  the  arrangement  and 
especially  the  construction  of  the  calorimeter  with 
which  the  rate  of  heal  flow  through  the  wall  is 
measured,    the    readi  I    to    the    complete 

.  ublished  in  the  Transactions  of  the 
Society. 

The"  method  0]     ed    by   the   author   to  tests 

.  f   four   types   of   refi  The   kinds  of  brick 

i\  brick,  silica  brick 
with  clay  bond,  silica  brick  with  lime  bund  and 
magnesite  brick.  All  Were  manufactured  by  the 
Harb  Pittsburgh,    Pa. 

Details  of  tbj  I   the  different  bricks 

\  en  in  Tab 

Table   I.— Analysis   of   Brick. 
Per  w  o  "I-       Q  iai 

Lnd  -  J    .  i 
l 

22     7  0.88         0.50 

.1  0.79         7.00 

0     :•  1.S0 
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ion                            —  0.10 

1.91         1.91  LOG 

tivitie  II. 
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For  magnesite  brick  it  was  found  that  between 
445  deg.  and  830  deg.  C.  the  conductivity  of  the 
magnesite  brick  was  practically  constant,  the  value 
being  0  0343  gm.  calories  per  second  per  inch  cube 
per  deg.  C.  For  this  reason  magnesite  brick  is  not 
included   in  the  above  Table  III. 

It  is  estimated  that  the  precision  of  the  figures 
representing  mean  conductivities  is  within  5  per 
cent.  The  precision  of  the  average  figures  repre- 
senting the  conductivities  at  definite  temperatures 
is  less,  but  it  is  difficult  to  estimate." — Chemical 
inn!  Metallurgical  Engineering,  May,  1915.  p.  :il5. 
(G     H.  S.) 

Wet     Extraction-     of     Mehcury. — "  Little     has 
been    done    in    recent    years   on    the    metallurgy    of 
mercury  except  in  improving  the  furnaces  for  dis- 
tillation and  the  condensers.     G.   V.   Northey  used 
water    concentration    at    the    Manzanita    mine    for 
some    time    and    reports    success.      Dr.    Clifford     i  * 
Dennis    recently    made    some    tests    on    floating    the 
cinnabar    and    got    good    results,    considering    the 
apparatus    used.     The    small    profits    of    the 
business,    however,    except    to    those    having    high- 
grade    ere,     have    not     been     conducive    to    experi 
involving    any    radical    change    in    the    treat- 
sent     high     price    of    the 
due    to    its    use    in    making    explosives,    has 
stimulated    the    industry    to    an    extent    no)    seen    in 
Practically    all    foreign     competition    has 
n   shut  off  and  American   prod  jetting 

Imo      an]     ; ■   the}    d  mand. 

ent,    two    mel  hods   are    in    use    to    obtain 

line   de- 
t  a  high  tempi  ral  lire  the 
air   combines   with    (lie    sulphur  of 
forming    sulphur    dioxide 
metallic    mercury.     The    other    depends    upon 
rcuric    sulphide   with    iron   or   lime, 
the   si  mbining   with  the   iron   or  limi- 

ting the  mercury  free.      The  first    method    is  carried 

il ntinuoas 

and  is  the  more  important   of  the  two  com- 
ind    method    is    applied    in    re- 
pensive  a   procedure  except    lor 
rich   i 

In    spite    of    its    ml  the    fur- 

never 
if    installation, 
with    the   mil  cury    in    the 

'!  g      Of 

tied   up  in 
-    and    the    timi 

.    after   the   ] 
i  ion. 

of    building    a  of 

is   approxim 

i  ipa  ity.     Th  Id    be 

in    some    cases    and    haw     in    others,    but 

...    Ii         radi     ores, 

.a    lower,    the   sunt    caught   with   the   mercury 

-nates     retorting 

brick-work    of    the    condensers 

I  .    and    furnaces  been    known 

months  to  i  ear  bi  fore  any 

be    made.      The    actual    investment 

i -i nt    would   not    only    1»-    the    installa- 

i    $1000   per  ton   of  capacity,   but   would 

rig    costs    until    mercury    could    be 

■  irket. 

To    those    considering    the    installation   of   a   fur- 
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nace  plant,  to  take  advantage  of  the  present  high 
prices,  the  time  required  to  put  the  mercury  on 
the    market   is   of    especial    importance. 

These  disadvantages  led  ('.  A.  Mulholland  to 
experiment  with  a  hope  of  devising  a  wet  process 
for  the  extraction  of  mercury,  particularly  from 
low  grade  ores.  It  has  long  been  known  that 
mercuric  sulphide  is  soluble  in  alkaline  sulphides 
containing  free  alkaline  hydrate,  and  Becker,  in 
his  monograph,  '  Geology  of  the  Quick-silver 
Deposits  of  the  Pacific  Coast,'  made  elaborate  ex- 
periments to  prove  that  the  California  deposits 
were  due  to  the  dissolving  and  subsequent  preci- 
pitation of  cinnabar  from  such  solutions.  The 
scheme  of  treatment  suggested  by  Mulholland, 
deduced  from  his  experiments,  was  to  grind  the 
ore  in  an  alkaline  sulphide  solution,  whereby  the 
cinnabar  was  dissolved,  separating  the  solution 
from  the  ore  by  filtration  or  decantation.  precipi- 
tating the  mercury  out  of  solution  with  zinc 
hydrate,  which  brought  down  a  mixture  of  zinc 
sulphide  and  mercuric  sulphide,  dissolving  the 
zinc  sulphide  out  of  the  precipitate  with  sulphuric 
acid,  and  retorting  the  remaining  precipitate  of 
mercuric  sulphide  to  obtain  metallic  mercury. 
The  hydrogen  sulphide  formed  by  dissolving  the 
zinc  sulphide  was  used  to  regenerate  the  sodium 
sulphide  solution.  The  chemical  reactions  in- 
volved  in  Mulholland's  scheme  are  : — 
Na,S+HgS  =  Na„S.HgS 
ZnS04  +  2Xa(iH  =  Zn(OH),+  Xa,S(i, 
Zn(0H)..  +  2Na0H  =  Na..Zri0.,  +  2H.,O 
Na,S.HgS+Na:ZnO„+2H.O  = 

HgS+ZnS+4NaOH 
ZnS+H„S04  =  ZnS04  +  H,S 
2N'aOH  +  H  =  S  =  Xa  ,S+2H20 
The    sodium    sulphide    solution    was    destroyed 
each  time   it  went   to   precipitation   and    was 
Derated     by     introducing     the     hydrogen     sul] 
formed    wh   n     >:  the    zinc    sulphide    with 

sulphuric   acid.     The    mercury    was    obtained    from 
9    the    sulphide    and  retorted    with 

lime  or  iron. 

Where    the  .cost    of    mi]  iw,    Mulhi  ' 

ated    that     mercury    ores    as    i r    as 

could   be  worked  process.     No 

nercial    application    of    f  his    pro 
been  made,  to  my.  knowli 

The    Buf  f    which    T.    B. 

Jones   is   genera]    manager,    is   at    the  time 

;i  wet  me        I  ilphide 

from     amalgamation      I  til  n  I  his     should      be 

ble  The   mercuric 

sulphide  is  dissolved  out  of  the  taili  odium 

sulphide    and    the    mercury    p 
aluminium.     3  hi  e  : — 

Hg  HgS 

3Na2S.HgS+8S  1  = 

ra.S  :  2NaA10„+4H„0 
2NaA.103H        OH        2NaOH+Ca|  I 

nit  ion,     11    II).     mercury    shoul 
precipil    I'd     "  iih     1     lb.     aluminium.        i'i  a  I 
the  ratio  is  about   7  :1,   as   some   hydrogen    is   given 
off    during    thi 

'  in   sulphide   combined    with   mercuric   sulphide 
aerated      bu      the      ulphur    with    the    me 

Bulphide    goes    to    fi sod sulphide.        The 

a  iic  soda  is   N  *i  ne  ated  by  the  addition  of  lime, 
which    also    assists    settling    or    filtration.        These 
points  have  all  been   verified   by   laboratory 
ment   and   actual   practice.     With   a  clean   cinnabar 


ore  the  mercury  would  be  obtained  wholly  in  the 
fluid  form  without  retorting,  and  by  straining 
through   canvas   it    would    be   made   read}    I 

Over    10,000   lb,    mercury   has   been    recovered    by 

the     Buffalo     Mines     by     this     process     at     a     cost     of 

approximately  I :'.  cents  per  pound.  The  apple 
ability  of  tin-  process  to  cinnabar  ores  cannot  be 
questioned,  both  as  regards  cost  and  recovery,  and 
it  should  obviate  most  of  the  difficulties  inherent 
in  the  distillation  method.  The  cost  of  installa 
tion  should  not  exceed  $500  per  ton  of  capacity. 
Since  standard  cyanide  machinery  can  lie  used: 
crushers,  pebble  mills.  Dorr  classifiers,  thickeners, 
etc.,  the  plant  could  I"'  erected  in  a  minimum  of 
time  and  mercurj  could  be  placed  on  the  market 
in  three  to  tan  days  after  the  plant  was  put  in 
operation. 

The  mercury  produced  at  the  Buffalo  Mines  by 
this  process  was  assayed  by  ledon  •  .V  Co.,  who 
reported  silver  only  in  determinable  quantities 
The  sodium  sulphide  used  cost  $..'2a  per  cwt. 
f.o.b.  chemical  works  for  (lie  commercial  crystals 
and  the  aluminium  for  precipitation  consi  i.  oi 
casting-foundry  turnings  costing  $2.50  per  cwt, 
f.o.b.  foundry." — E.  B  Iimmii!:  Mining  and 
Scu  ntific  Press,  June  5,   1915.   p.   873. 


Thermit    Weldinc    of    >  vm-Shafi  rhermit 

welding    of    cam-shafts    at    th       I        pah-Belmont 
mill   cosl    ■  12  53   |  er   shaft       The    ■■.  eld    was   i 
down    to    the    original    size,    and    the    shafts    broke 

after    36   da;  Another    -    wa 

but  the  bot  '    1  in.   wide  wat 

Till  i    shaft    is    v.  i  1  i  .it  he 

middle     bearing.         b 

Sept.   18,   1915,  p.    117.     (G.    li.   S.) 


Detection    of    Blowhoi  ■       i  lsti  bv    X- 

Rays.  —  "  Thou  us     methods     oi      tesl  ing 
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of     exposure,    and    the     strength     of    current, 
following    results    were    obtained  : — 


the 


Vertical  ;    Time  of 
distance  <  exposure 


SI  rengl  h 
of  current 
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Remarks. 


Very  fuint  spots  ob- 
baiued,  which  indi- 
(ii  ed  the  posit  ions 
of  blowholes 

Store  distinct  spots 
obtained 

.Much  more  distinct 
spots  obtained,  to- 
gether with  the 
radiograph  of  the 
hole  in  the  sample 


In  order  to  verify  the  results  so  obtained,  the 
plate  was  sawn  across  through  the  indicated  posi- 
tions of  the  blowholes,  and  these  were  found  to 
be  continuous. 

In  this  experiment  an  X-ray  source  of  ordinary 
strength  was  used,  but  had  there  been  employed 
a  much  more  powerful  source,  such  as  the 
I  oolidge  tube  used  by  Dr.  Wheeler,  the  radio- 
graphs w.uild  certainly  have  been  sufficiently  dis- 
tinct to  determine  the  exact  position  of  the  blow- 
holes. Moreover,  by  taking  radiographs  in  two 
directions  at  right-angles  to  one  another,  the 
depth  of  the  blowholes  beneath  the  surface  of  the 
plate   could   be   determined. 

In  conclusion,  there  is  little  doubt  that  useless 
work  in  the  machine  shop  might  be  saved  by  test- 
ing metals  by  means  of  X-rays  as  described  above.'' 
— C.  H.  To'namv,  Institute'  of  Metals. — Iron  and 
Coal  Trades  Review,  September  24.  1915,  p.  395. 
(G.  H.  S.) 


Electric  Smelting  op  Iron  in  Sweden. — 
"Electric  production  of  non  is  making  rapid  pro- 
gress in  Sweden,  a  country  of  large  water-power 
development.     There  are    ll    Eurnaces  in  operation, 

f i   that    of   2,500   h.p.    at   Trollhatten   to    10,000 

h.p.  at  Domnarfvet.  Kilowatt-hours  consumed 
at  the  Trollhatten  furnace  per  ton  of  pig-iron  are 
2,116;  iron  produced  per  horse-power  year,  3'05 
tons:  and  consumption  of  electrodes,  I'll  kgm. 
per  ton  of  iron."  Mining  and  Scientific  Press, 
Nov.   20,   1915,  p.   789      (G     II     Si 

Laboratory    Agitation    Vat.—"  A    vat   equipped 

to  use  the  I'arral  system  of  agitation,  and  of  a 
size  suitable  for  laboratories  or  small  test-plants, 
may  be  cheaply  made  from  an  ordinary  wooden 
ill  as  shown  in  the  accompanying  illustration, 
which  is  an  acid  proof  vat  for  experiments  in 
leai  hing  of  t  r  i  ire 

O.  Is  the  top  portion  of  the  barrel,  about  5  in. 
oi   6  in.  to  I"'  •  ut   off 

C.  Is  ii  central  filler  made  round  from  a  solid 
piece  of  in  in.  xlO  in.  timber.  The  object  of  this 
is  to  take  up  space  in  the  val  so  as  to  reduce  its 
holding  capacity,  and  therefore  the  necessity  of 
pulverizing  so  much  pulp  for  a  test.  A  barrel 
equipped  as  shown  has  a  holding  capacitj  of  60  lb. 
of  pulp,  with  120  lh.  of  solution 

'/'.  Is  the  transfer-pipes,  which  in  acid-proof 
al  s  ai  e  of  '-'  in.   lead   pipe. 

A.  Is  the  lead  pipe  air-nozzle.  Tins  is  inserted 
through    a    wooden    plug    !'.    which    drives    Bnugly 

to    holes    bored    in    the    bottom    of    the    vat,    the 


lead    nozzle    extending    up    about    2^    in.     into  the 
transfer-pipes. 

II.   Is   a    rubber   connection   wired   on   to   the  air- 
nozzle.     This    connection    extAids    upwards    to  the- 


Laboratory  Agitation   Vat. 

iron  air-pipe   placed  above  the  pulp-level  H. 

P.  Is  the  wooden  plug-cocks  which  are  fitted 
staggered  into  the  side,  of  the  vat  at  various 
heights  for  drawing  off  the  clear  pregnant  solution, 
when  the  solids  are  settled  on  the  bottom  of  the 
vat. 

D.  Is  a  plugged  hole  in  the  bottom  of  the  vat 
through  which  the  treated  charge  may  be  drawn 
off. 

The  vat  is  set  on  a  rock  about  IS  in.  above  the 
floor  for  convenience  in  making  the  bottom  con- 
nect ions,  and  drawing  off  the  charge.  Similar 
vats  with  slightly  different  equipment  suitable  for 
making  cyanide  and  oil-flotation  tests  may  be 
made.  Detail  plans  for  the  construction  of  experi- 
mental vats  of  any  size  suitable  for  testing  ores 
!i  either  acid  leu  lung,  cyanidation,  or  oil  flota- 
tion will  lie  furnished  gratis  by  the  Parral  Vat 
System  of  Agitation,  I.  W.  Hellman  building,  Los 
Angeles.  California." — Mining  and  Scientific  Press, 
Nov.   13,   1915,  p.   766.     (G.   H.   S.) 
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Electrolytic  Zinc.—"  Mr.  John  D.  Ryan,  pre- 
sident of  the  Anaconda  Copper  Company,  has  con- 
firmed recent  rumours  that  a  large  electrolytic  zinc 
plant  is  to  be  erected  at  Great  Falls.  On  Dec.  13 
ground  for  the  new  works  was  broken,  Mr.  Ryan 
holding  the  plow  and  Mr.  Ben  B.  Thayer  driving 
the  team  while  the  first  furrow  was  upturned, 
preparatory  to  clearing  a  site  for  the  foundations. 
The  new  plant  is  to  have  a  capacity  of  70,000,000 
lb.  of  spelter  per  annum  and  is  to  be  completed 
by  September  next  at  a  cost  of  $2,000,000.  The 
decision  to  make  this  metallurgical  departure  is 
the  sequel  to  a  series  of  careful  working-tests  con- 
ducted under  Mr.  E.  P.  Mathewson's  direction  at 
the  Washoe  works.  Of  course,  the  choice  of 
Great  Falls  as  the  site  for  the  electrolytic  plant 
is  due  to  the  fact  that  cheap  electric  power,  of 
which  30.000  horse-power  will  be  required,  is 
available  there,  from  the  Missouri  river.  The 
experimental  plant  at  Anaconda  began  operations 
in  October,  it  has  a  capacity  of  10  tons  daily,  but 
the  actual  output  of  zinc  has  been  only  three  or 
four  tons  per  day  owing  to  the  lack-  of  an  adequate 
concentrator  for  zinc  ores.  We  understand  that 
the  refinery  will  be  enlarged  immediately  to  25 
tons  capacity.  Meanwhile  another  interesting 
step  will  be  taken,  namely,  the  building  of  a  con- 
centrator of  2,000  tons  daily  capacity,  using  the 
Minerals  Separation  process  of  flotation,  which 
will  then  supply  zinc  concentrate  for  both  the 
zinc  refinery  at  Anaconda  and  the  one  at  Cheat 
Falls.  As  regards  the  treatment  of  the  zinc  con- 
centrate, the  process  is  a  modification  of  the  old 
sulphate  roast  as  worked  out  by  Mr.  Frederick 
I.aist  and  his  assistant.  Mr.  F.  F.  Frick.  The  ore 
is  first  oxidized  by  a  gentle  roasting  and  is  then 
leached  with  dilute  sulphuric  acid.  Impurities  in 
the  solution  are  precipitated,  the  iron  by  means 
of  limestone,  the  coDoer  and  cadmium  by  means 
of  zinc.  The  main  thing  is  to  get  a  pure  solution 
of  zinc  sulphate;  this  is  then  electrolized,  using 
insoluble  lead  for  anodes  and  either  aluminum  for 
cathodes  or  starting-sheets  of  zinc  that  have  been 
deposited  on  aluminum  sheets  and  then  stripped. 
After  the  zinc  has  been  removed  from  the  electro- 
lytic vats  it  is  melted  in  a  small  reverberatory 
furnace  in  lots  of  a  few  tons  and  ladled  into  bars 
of  50  lb.   each. 

Electrolytic  zinc,  being  practicallv  free  from 
impurities,  is  extremely  tough  and  particularly 
suited  for  the  manufacture  of  the  highest  quality 
of  brass,  such  as  is  used  in  munitions.  In  our 
issu"  of  January  _',  1915,  we  published  a  descrip- 
tion of  another  electrolytic  method  of  zinc  preci- 
pitation, as  conducted  at  Palo  Alto,  California, 
by  means  of  the  Carl  Hering  patent,  the  idea  of 
which  is  to  employ  an  electrode  able  to  combine 
with,  and  thereby  remove,  the  impurities  in  the 
zinc  sulphate  solution.  This  is  supplemented  by 
the  purification  of  the  zinc  sulphate  solution  by 
means  of  evaporation  and  crystallization.  The 
plant  at  Palo  Alto  has  treated  small  lots  of  bag- 
house  fume  from  the  Shasta  county  smelters  and 
has  produced  some  spelter  of  unexceptionable 
purity.  However,  the  thickness  of  zinc  precipi- 
tated has  been  so  small  as  to  interfere  with  prac- 
tical success.  Other  experiments  have  been  in 
progress  in  Shasta  county,  by  the  Bully  Hill  com- 
pany, on  lines  similar  to  those  of  the  process  now 
successfully  developed  in  Montana,  save  that  the 
leaching  is  done  with  the  acid  electrolyte,  so  that 
the  amount  of  sulphuric  acid  remains  practically 
constant  in  the  cycle  of  operations.     Here  also  the 


experimental  work  has  progressed  to  the  point 
where  the  construction  of  a  large  plant  is  justifi- 
able. We  are  informed  tint  such  a  plant  is  to  be 
erected  within  tin-  next  six  months.  This  will 
lead  to  the  resumption  of  smelting  at  Balaklala 
and  Bully  Hill.  But  the  fact  remains  that  tin 
problem  was  solved  first  at  Anaconda.  This  is 
tin  event  of  supreme  metallurgical  importance,  for 
it  marks  the  doom  of  the  old  retort  furnace  and 
the  clumsy  distillation  methods  hitherto  in  vogue 
in  Europe  and  America,  t  tombined  with  success- 
ful concentration  of  the  by-product  zinc  in  copper, 
had.  and  precious-metal  ores  by  means  of  the 
flotation  process,  this  radical  change  in  the  metal- 
lurgy of  zinc  will  have  far-reaching  effects.  The 
precipitation  of  the  zinc  from  an  ordinary  com- 
plex ore  yields  a  concentrated  residue  readily 
amenable  to  ordinary  lead  or  copper  smelting 
practice.  Instead  of  "the  minor  zinc  content  being 
the  excuse  for  the  exaction  of  a  heavy  penalty  by 
■oelter,  it  will  be  a  saleable  by-product.  This 
beneficiation  of  the  zinc  hitherto  worse  than  value- 
less will  cause  a  cheapening  of  the  metal  and  a 
further  extension  of  its  use  in  the  arts,  especially 
in  the  galvanized  iron  industry."  —  Minimi  and 
Scientific  Press,  Dec.  25,  1915,  p.  950.     (G.   H.  S.) 


Stainless  Steel. — "  '  Stainless '  steel  for  use  in 
instruments  or  cutlery  where  rusting  or  tarnish- 
ing are  especially  deleterious  is  now  manufactured 
in  England.  Sir  Robert  Hadfield  at  a  meeting  of 
the  Faraday  Society  indicated  that  a  typical 
analysis  of  the  steel  is  :  chromium  12'7%,  iron 
866,  carbon  028,  silicon  001,  manganese  0T2, 
cobalt  0'45%.  Experiments  are  being  conducted 
to  determine  this  steel's  resistance  to  acids,  sea- 
water,  etc." — Minimi  mid  Scientific  Press,  April 
22,   1916,   p.   002.      (G.    H.    S.) 


MIXING. 

Body  Chart  for  Non-Fatal  Accidents. — "  A 
hoily  chart,  or  diagram,  showing  the  percentage 
of  non-fatal  accidents  to  different  parts  of  the 
body,  arranged  from  a  tabulation  of  6,719  non- 
fatal   injuries    from    accidents    at    coal    mines,    has 


Percentage    of    Non-Fatal    Injuries     Received    by 

t!w    Body   in   Miitiih/   Accidents. 
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been  prepared  by  the  Bureau  of  Mines  and  is 
contained  in  a  pamphlet  entitled  '  Coal  Mine 
Fatalities  in  the  United  States,  1915,'  compiled 
by  Albert  H.  Fay.  It  will  be  seen  from  the 
illustration  that  practically  30%  of  the  accidents 
at  coal  mines  result  in  injuries  to  the  legs,  and 
that  injuries  to  the  hands  amount  to  14%,  -and 
other  parts  of  the  body  as  shown.  This  diagram 
was  prepared  to  aid  surgeons  and  hospitals  in 
selecting  the  necessary  supplies  for  use  at  coal- 
mine hospitals  and  should  be  as  applicable  to 
metal  mining  as  to  the  purposes  for  which  it  was 
prepared." — A.  H.  Fay. — Engineering  and  Mining 
Journal,  June   10,   1916,  p.    1030.     (H.   A.   W.) 


MISCELLANEOUS. 

The  Organization  of  Scientific  Research. — 
"  Summary. — The  author  deals  with  the  methods 
of  scientific  research,  with  the  means  of  conduct- 
ing research,  and  outlines  a  suitable  training  for 
the  men  engaged  in  scientific  and  industrial 
research. 

In  the  last  40  years,  there  has  been  a  slowly  pro- 
gressive enlargement  in  the  provision  made  within 
the  British  Empire  for  conducting  and  encouraging 
scientific  research,  though  by  no  means  proportional 
to  the  necessity  for  it.  Amongst  the  indirect  re- 
sults of  the  appalling  war,  we  may  hope  that  there 
will  be  some  increased  appreciation  in  the  minds 
of  the  politicians,  who  govern  us,  of  the  enormous 
influence  of  scientific  research  and  discovery,  even 
in  its  most  abstruse  forms,  on  the  prosperity  and 
safety  of  the  Empire. 

The  public  is  too  prone  to  judge  of  the  success 
or  value  of  scientific  work  by  the  degree  to  which 
it  can  be  immediately  applied  in  what  are  called 
useful  purposes.  They  require  to  be  instructed 
that  we  cannot  produce  merely  the  knowledge 
which  is  instantly  utilisable  in  common  life.  Prac- 
tical invention  is  much  affected  by  other  factors, 
such  as  our  patent  laws,  fiscal  policy  and  wise  or 
unwise  commercial  legislation.  These  will  require 
thoughtful  revision  in  -view  of  coming  competition. 
The  question  obviously  divides  itself  into  three 
sections— (1)  Method,   (2)   Means,  and  (3)   Men. 

I.  Methods    of    Scientific    Research. 

The  great  bulk  of  all  our  scientific  discovery  and 
research  in  the  past  has  been  due  to  individual 
labour  and  initiative  ;  much  of  it  a  labour  of  love, 
unrecognised  at  the  time.  Men  of  great  genius 
have  opened  up  new  lines  of  thought  or  pursued 
private  researches  often  with  very  inadequate  ap- 
pliances. In  fact,  the  greater  part  of  past  British 
scientific  research  mav  be  said  to  have  been 
amateur  work,  not  in  the  sense  that  it  was  lacking 
in  the  highest  qualities,  but  only  in  the  sense  that 
it  was  pursued  for  the  sheer  pleasure  and  interest 
of  it  by  private  individuals.  The  author  refers  to 
the  necessity  for  co-operation  in  scientific  work, 
and  states  this  is  already  being  done  by  the  British 
Association  and  Faraday  Society  to  some  extent. 
Also,  scientific  societies  should  at  the  beginning  of 
each  session  direct  attention  to  important  matters. 

The  White  Paper,  which  was  issued  last  July  by 
the  Board  of  Education,  signed  by  Mr.  Arthur 
Henderson,  seems  intended  to  bring  into  existence 
some  machinery  for  effecting  this  desired  end.  So 
far  as  the  'Scheme  for  the  Organization  and 
Pevelopment  of  Scientific  and  Industrial  Research,' 


outlined  in  this  White  Paper,  is  formulated  in 
detail,  it  appears  to  consist  in  the  establishment  of 
(i.)  a  committee  of  the  Privy  Council,  which  will 
be  responsible  for  any  expenditure  voted  by  Par- 
liament for  scientific  and  industrial  research  ;  and 
(ii.)  a  small  advisory  council,  composed  mainly  of 
scientific  men  and  men  actually  engaged  in  indus- 
tries dependent  upon  scientific  research. 

The  primary  functions  of  the  Advisory  Council 
are  stated  to  be  to  advise  on  : — 

1.  Proposals   for   instituting  specific   researches. 

2.  Proposals  tor  developing  or  establishing  special 
institutions  for  the  study  of  problems  affecting 
particular   industries. 

3.  The  establishment  and  award  of  research 
studentships   and   fellowships. 

The  White  Paper  tells  us  that  it  is  contemplated 
that  the  advisory  council  will  work  largely  through 
sub-committees  reinforced  by  suitable  experts  in 
the  particular  branch  of  science  or  industry  con- 
cerned on  which  it  would  be  desirable  to  enlist  tht, 
services  of  persons  actually  engaged  in  science, 
trades,   or  manufactures. 

It  is  clearly  impossible  for  any  single  board 
composed  of  a  few  men,  however  eminent,  to  deal 
in  any  reasonable  time  with  all  the  research 
problems  awaiting  solution  in  physics,  inorganic, 
organic  and  technical  chemistry,  metallurgy, 
engineering,  electrotechnics,  bacteriology,  agricul- 
ture, etc.,  and  the  questions  concerned  in  the 
recovery  of  our  trade  in  dyes,  drugs,  glass,  ceramic 
ware,  ferro-alloys  and  scientific  apparatus.  Hence 
separate  bodies  of  experts  will  unquestionably  be 
required  to  deal  with  the  different  subjects  In  orcter 
Ii  Icing  to  bear  upon  them  the  proper  technical 
knowledge  and  to  guide  research  on  the  right  lines. 
But  now,  if  this  is  the  case,  the  question  at  once 
arises  :  Why  is  it  necessary  to  create  new  machin- 
ery  for  dealing  with   these  matters? 

The  proposition  I  submit  for  your  consideration 
is  that  the  organization  of  scientific  research  should 
be  a  matter  undertaken  by  scientific  men  thorn- 
s'Ives,  and  should  not  be  taken  over  independently 
nf  them  by  a  Government  Department.  The 
essential  matter  is  that  this  organization  of 
scientific  research  should  not  become  bureaucratic 
or  academic,  but  should  be  conducted  by  bodies 
representative  of  the  best  technical  and  scientific 
opinion,  and  be  closely  in  touch  with  the  members 
of  each  of  the  several  scientific  and  technical 
societies.  If  public  funds  are  to  be  administered, 
then  it  might  be  proper  that  certain  of  the 
members  on  each  board  should  be  appointed  by  the 
Government  Department  concerned,  say,  by  the 
Education  Department,  but  my  contention  is  that 
the  organization  work  should  be  the  work  of 
scientific  men  as  a  whole  and  not  any  small  section 
of  them,  or  be  carried  out  by  Departmental 
officials   over   their   heads. 

Suppose,  then,  we  assume  that  we  have  created 
permanent  advisory  committees  for  the  different 
branches  of  pure  and  applied  science,  the  duty  of 
which  should  be  the  organization  of  research  in  the 
irrespective  departments  Their  first  work  should 
be  to  draw  up  as  comprehensive  a  report  as  pos- 
sible,  pointing  out  the  general  needs  of  each  de- 
partment, of  knowledge  and  the  most  necessary 
directions  of  research.  The  first  report  would,  no 
doubt,  have  to  be  concerned  chiefly  with  the  defi- 
ciencies in  the  appliances  and  means  of  correcting 
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it,  such  as  laboratories  and  apparatus.  Also  with 
the  number,  and  supply,  of  men  available  for  or 
actually  engaged  on  research  work.  Subsequent 
reports  would  then  be  properly  occupied  with  the 
more  detailed  discussion  of  the  problems  awaiting 
investigation  and  particular  suggestions  for  direc- 
tions of  research.  These  advisory  boards  would 
have  then  to  be  supplemented  by  some  means  for 
carrying   out    their   suggestions   into   practice. 

The  author  next  deals  with  the  position  of  the 
scientific  man  employed  in  a  works,  and  with  the 
difficulties  which  arise,  such  as  patent  rights,  and 
expresses  the  view  that  some  scheme  of  profit- 
sharing  is  undoubtedly  the  fairest,  and  the  best, 
to  couple  together  the  interests  of  all  parties.  He 
dismisses  the  idea  of  the  State  rewarding  a  scien- 
tific man  by  a  pecuniary  prize  owing  to  the  diffi 
culties  which  arise.  Who,  for  instance,  could  have 
set  a  value  on  Faraday's  discovery  of  induced 
currents  or  magneto-electric  induction,  when  in  10 
days  of  unintermitting  work  at  the  Royal  Institu- 
tion in  the  autumn  of  1S31  he  gathered  in  new- 
knowledge  of  surpassing  importance  to  mankind ' 
These  facts  had  no  apparent  value  at  the  time,  yet 
their  application  has  brought  wealth  in  untold 
millions   into  the   exchequer   of   nations. 

I  remember  speaking,  shortly  after  Clerk  Max- 
well's death,  in  1S79.  with  an  eminent  Cambridge 
mathematician  concerning  Maxwell's  great  paper 
published  in  1865  '  On  the  Dynamical  Theory  of 
the  Electro-magnetic  Field.'  He  told  me  in  all 
seriousness  that  the  impression  produced  on  his 
mind  by  this  great  paper  was.  that  it  was  one  of 
the  most  exalted  productions  of  the  human  intel- 
lect. Yet  it  was  20  years,  and  long  after  Max- 
well's death,  before  this  paper  brought  forth  its 
fruit  in  Hertz's  work,  and  3">  years  before  we  saw 
the  final  outcome  of  it  in  the  achievements  of  wire- 
less telegraphy.  I  believe  the  only  practical 
method  of  assisting  scientific  research  is  by  a  well 
devised  system  of  research  scholarships  and  fellow- 
ships renewable  annually  or  at  longer  intervals,  and 
in  any  case  held  subject  to  productive  work.  If 
we  combine  such  a  system  with  the  above  suggested 
advisory  boards,  there  is  a  possibility  of  creating  a 
workable  system  for  the  endowment  and  encourage 
ment  of  scientific  investigation  which  will  be  kept 
in  close  contact  with  practical  necessities  as  well  as 
with  the  most  fertile  regions  of  scientific  thought. 
The  important  question  is,  then,  the  ways  and 
means. 

Deferring  for  a  moment  the  consideration  of  the 
training  of  the  men  necessary  for  conducting 
research,    we   may   consider   in   the   next   place  : — 

II.   Provision    of    Means    for    Conducting    Scientific 
Research. 

By  this  is  meant  the  materials  and  apparatus 
required.  In  early  days  these  were  simple  and 
comparatively  inexpensive.  Much  great  work  has 
'  been  done  with  simple  apparatus.  Nevertheless, 
our  modern  scientific  research  requ:res,  for  the 
most  part,  costly  appliances. 

One  rather  startling  experience  at  the  outset  of 
this  great  war  was  the  discovery  of  the  extent  to 
which  we  had  become  dependent  on  Germany  and 
Austria  for  these  implements  of  research.  We 
found  that  our  sources  of  supply  of  chemical  glass, 
such  as  flasks,  beakers,  tubes,  graduated  vessels, 
and  more  complicated  pieces  of  analytical  appara- 
tus was  cut  off.  Also  porcelain  crucibles,  basins, 
tubes,  and  retorts,  filter  papers,  and  large  numbers 


of  research  chemicals  were  not  produced  in  England 
of  the  requisite  quality.  Amongst  pharmaceutical 
chemicals,  a  very  large  number  have  been  un- 
obtainable, or  obtainable  with  difficulty,  since  the 
war— such  as  salicylates,  salvarsan,  veronal  and 
phenacetm.  This  partial  famine  in  essential  scien- 
tific materials  and  apparatus  is  not  due  to  any  real 
want  of  scientific  ability  on  the  part  of  British  in- 
ventors or  manufacturers.  It  is  due  to  causes 
which  are  very  deep-seated.  For  one  thing,  our 
easy-going  national  temperament  has  found  it  less 
trouble  to  buy  from  abroad  than  make  for  our- 
selves.  Labour  difficulties,  our  fiscal  policy,  and 
other  causes  have  rendered  it  difficult  to  compete 
with  German  prices. 

Above  all,  the  mistake  and  ignorance  of  politi 
cians  who  allowed  themselves  and  others  to  believe 
that  there  was  no  real  danger  of  a  rupture  of 
peace,  and  that  Germany's  tremendous  preparations 
for  war  had  no  other  object  than  defence  against 
sudden  attack  by  jealous  neighbours,  acted  like  an 
opiate  on  our  spirit  of  commercial  enterprise  and 
dulled  our  instinct  of  self-preservation.  Mean- 
while it  is  to  be  hoped  we  are  now  awake  to  facts, 
and  that  our  scientific  men,  manufacturers  and 
statesmen  will  unite  in  remedying  the  present 
serious  condition  of  affairs. 

Now,  the  question  is — are  we  going  back,  when 
peace  returns,  to  the  old  easy-going  habits  of  im- 
porting German-made  scientific  apparatus?  Surely 
the  answer  is  No !  a  thousand  times  No !  But 
unless  we  wish  Germany's  crime-stained  hands  to 
take  back  in  commerce  what  she  has  lost  in  war  we 
have  to  create  and  maintain  an  entire  scientific  and 
economic  independence  of  our  own.  For  this  pur- 
pose we  need,  for  one  thing,  a  properly-complete 
Scientific  Intelligence  Department.  The  different 
agencies,  committees  and  institutions  which  have 
been  endeavouring  to  supply  scientific  information 
as  to  manufactures  should  have  as  their  resultant 
a.  single  organization,  the  function  of  which  should 
be  to  collect  and  distribute  all  possible  information 
concerning  the  mode  of  manufacture  and  cost  of 
production  and  information  concerning  the  patent 
position,  if  any,  of  all  the  appliances  and  materials 
used  in  scientific  research.  Such  a  scientific  intel- 
ligence and  information  bureau  might  need  sub- 
sidising at  the  start,  but  it  might  be  possible  later 
on  to  make  it  self-supporting  by  the  subscriptions 
of  firms  and  persons  who  desired  information  on 
particular  matters.  Just  as  one  can  pay  a  fee  to 
a  patent  agent  to  conduct  a  search  for  anticipations 
on  some  particular  subject,  so  this  information 
bureau  should  have  as  its  object  to  collect  and 
supply  to  its  subscribers  all  possible  information 
concerning  the  manufacture  or  supply  of  the 
materials    and    implements   of    scientific    research. 

There  are  already  the  beginnings  of  such  a 
scheme  in  the  information  published  by  the  Insti- 
tute of  Chemistry  on  reagents  for  analytical  pur- 
poses prepared  by  a  special  committee  appointed 
by  the  Institute  and  by  the  Society  of  Public 
Analysts  and  other  Analytical  Chemists.  There  is 
also  an  association  called  the  British  Laboratory 
Ware  Association,  formed  by  various  firms  to 
stimulate  the  production  in  this  country  of  various 
laboratory  requisites  hitherto  mainly  produced  in 
Germany.  The  means  that  shall  be  taken  to  pre- 
vent this  nascent  national  production  of  the 
in  iterials  of  research  from  being  killed  by  subse 
quent    German   competition    is   a   question   to   which 
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our  political  economists  and  statesmen  must  address 
themselves  very  seriously.  It  is  only  a  small  part 
of  the  great  problem  of  our  post  helium  commercial 
policy  in  relation  to  the  British  Empire  and  our 
Allies,  but  the  consideration  of  it  lies  beyond  out- 
present    purpose.      We    have    then    I"    consider  : 

III.  Training    of    Men    Necessary    for    Conducting 
Research. 

Whilst  the  highest  achievements  in  scientific 
research  and  invention  must  always  depend  to  a 
great  extent  on  that  indefinable  quality  we  call 
genius,  which  cannot  not  be  made  to  order,  it  can  j 
hardly  be  doubted  that  much  can  be  done  to  foster 
and  assist  research  and  invention.  The  nation  must 
be  educated  to  see  that  the  men  with  high  scien 
tific  and  inventive  ability,  not  by  any  means  too 
numerous,  constitute  a  national  asset  of  inexpres 
sible  value.  This  power,  when  it  exists,  should 
not  be  allowed  to  dissipate  itself  in  a  struggle  to 
secure  the  means  of  living,  but  be  given  an  oppor- 
tunity for  the  fullest  exercise  and  use.  There  can 
also  be  no  question  that  we  have  it  in  our  power  by 
suitable  methods  of  education  to  develop  such 
nascent  ability.  Our  present  systems  of  educa- 
tion, and  particularly  the  system  of  written  exami- 
nations which  are  dependent  so  much  on  good 
memory  for  success,  do  much  to  destroy  originality. 
The  great  outstanding  fact  in  modern  life  is  the 
degree  to  which  the  energies  and  materials  of 
Nature  are  employed  to  overcome  the  difficulties 
created  by  the  increase  and  concentration  of  popu- 
lation. Hence  an  absolutely  essential  part  of  any 
complete  education  is  some  knowledge  of  science, 
and  especially  of  its  influence  on  the  welfare  of 
mankind.  Yet  the  people  we  put  in  a  position  of 
authority  over  us  are,  for  the  most  part,  not  only 
ignorant   of   science,   but   not  even   interested   in   it. 

The  Public  Schools  and  Law  Courts  are  then 
dealt  with.  The  destruction  of  the  madder  and 
indigo  industries  by  German  synthetic  research  is 
referred  to  as  showing  the  effect  of  science  on 
industry  of  a  country,  and  it  is  urged  that  we 
ought  to  create  a  very  much  closer  union  between 
industry  and  science.  To  some  scientific  men  this 
seems  derogatory  to  the  dignity  of  science.  On  the 
other  hand,  men  concerned  with  the  business  side 
of  manufacture  are  apt  to  undervalue  the  aid  which 
science  can  give  them.  Meanwhile  our  scientific 
industries   suffer    from    this    dissociation. 

In  the  first  place,  we  should  aim  at  bringing 
about  a  much  more  intimate  relation  between  the 
universities  and  technical  colleges  and  the  factories 
and  workshops,  so  that  the  college  teaching  may 
result  in  producing  a  type  of  man  useful  in  the 
factory.  For  this  reason  I  am  an  advocate  of  the 
so-called  sandwich  system,  by  which  the  student 
spends  a  year  alternately  in  the  shop  or  factory 
and  in  the  college,  the  first  and  third  year  being  at 
the  college  and  the  second  and  fourth  in  the  shop 
or  factory.  This  turns  out  a  better  type  of  man 
than  two  years  at  the  college  and  two  years  in  the 
shop  taken  consecutively.  It  should  apply  not 
only  to  engineers  in  all  branches,  but  to  chemists 
as  well. 

Then,  again,  conferences  should  be  held  from 
time  to  time  between  teachers  and  practical  engi- 
neers and  chemists  for  the  exchange  of  ideas  on 
the  subject  of  the  schemes  of  work  and  study  to  be 
followed  by  the  student-apprentice,  so  as  to  turn 
out   all-round   men   and   not    unpractical   theorists  or 


unscientific  practists.  We  have  to  improve  in  many 
ways  our  college  teaching,  so  as  to  expend  to 
better  advantage  the  available  time,  and  place 
more  stress  on  ability  to  use  information  than  to 
store  it.  One  result  of  the  war  and  of  the  economic 
pressure  which  will  follow,  will  no  doubt  be  to 
diminish  the  time  given  to  amusements  and  games 
at  both  schools  and  colleges. 

In  the  discussion  which  followed,  Mr.  J.  S. 
Swinburne,  F.R.S.,  said  he  did  not  see  how  a 
discovery  made  in  this  country  and  published 
would  help  us  if  other  nations  could  copy  it. 
There  was  a  confusion  between  scientific  research, 
industrial  research  and  invention.  After  contrast- 
ing the  different  way  of  viewing  things  in  this 
country  and  in  other  count  lies,  he  expressed  agree- 
ment with  the  author  that  any  kind  of  research  in 
the  hands  of  the  Government  was  useless.  A 
committee  was  quite  useless — ordinary  committees 
were  bad  enough,  but  Government  committees  were 
infinitely  worse.  He  did  not  consider  the  author's 
suggestions  about  research  practicable — research 
was  dull  work.  He  thought  that  students  should 
be  trained  in  economics,  next  the  State  must  not 
lay  its  deadening  hand  on  industrial  advance,  the 
student  should  be  trained  in  principles  at  college, 
and  do  their  research  work  in  the  works.  The 
Patent  Laws  should  be  revised,  not  by  politicians 
and  lawyers,  but  by  the  people  concerned." — J.  A. 
Fleming,  O.Sc. — Australian  Statesman  and  Mining 
Standard,  June  15,  1916,  p.   409.      (H.   A.  W.) 
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Proceeding's 

AT 

Ordinary  General  Meeting-. 
November  18,  1916. 


The    Ordinary    General    Meeting    of    the 

•y    was    held     in     the     South     African 

School  of  .Mines  Building,  Johannesburg,  i  n 

Saturday,    November   18th,    1916,    Prof.    J. 

A.  Wilkinson  (President),  in  the  chair. 

There    were    also    present:  — 

22  Members  and  Associates:  Messrs.  J. 
Gray,  G.  Hildick  Smith.  H.  A.  White  H. 
R.  Adam,  J.  Chilton,  F.  G.  Macdonald,  H. 
S.  Meyer,  C.  Toombs,  F.  Wartenweiler, 
F.  W.  Watson,  John  Watson,  Dr.  W.  A. 
Caldec  itt,  \.  McA.  Johnston,  Prof.  G.  H. 
Stanley  and  J.  E.  Thomas  (Members  of 
Council),  W.  J.  Abel,  K.  A.  Cooper,  H.  S. 
Kenney,  G.  Melvill,  Dr.  A.  J.  Orenstein, 
('.   B.   Simpson  and  T.   P.  Waites. 

.'!  Associates  and  Students:  Messrs. 
R.  W.  Irwin,  C.  H.  Olsson  and  J.  A. 
Woodburn. 

4  Visitors  and  Fred  Rowland  (Secretary). 

MINUTES. 

The  Minutes  of  the  last  Ordinary  General 
Meeting,  held  on  Saturday,  '21st  October, 
1916,  were  confirmed. 

ELECTION   OF    XKW    MEMBER. 

Messrs.  Hildick  Smith  and  F.  W.  Watson 
were  elected  scrutineers,  and  after  their 
scrutiny  of  the  ballot  papers,  the  President 
declared  the  following  gentleman  unani- 
mously     lected   to  membership:— 

Metklejohx, . Claude  A.,   Rami    Mines,   Ltd.,   P.O. 
B        1056,    Johannesburg.     Metallurgist. 

ROLL    OF    HONOUR. 

The   President:     It   is   with   great    regret 

that    I    have    to    announce    the    death    of 

her    one    of    our    Associates    on    active 

ce.     I  refer  to  Major  W.  H.  Pickburn, 

of    tlit-    S.A.    Heavy    Artillery,    with    whom 


probably  many  of  you  were  acquainted. 
There  is  no  need  for  me  to  dilate  on  his 
good  qualities,  or  on  the  fact  that  we  have 
lost  an  ther,  whom  we  can  ill  spare.  I 
would  ask  you  to  pass  a  vote  to  his  memory, 
standing . 

All  present   ruse  to  their  feet. 

General. 

ear    defenders. 

Mr.  A.  J.  Herald  (Member):  The  follow- 
ing note  may  be  of  interest  to  those 
members,  whose  duties  require  them  to 
spend  a  large  part  ot  their  working  day  in 
the  noise  of  a  stamp  mill.  The  ear 
defenders  consist  of  two  small  vulcanite 
plugs,  as  shown  by  the  samples  here, 
shaped  much  like  "  Halma  "  pieces,  to  fit 
into  the  ear.  A  hole  goes  through  the 
length  and  at  the  enlarged  bell  mouth  end 
a  tine  wire  screen  is  fixed.  This  screen 
breaks  the  waves  of  sound. 

A  pair  of  these  ear  defenders,  designed 
for  use  by  artillery  men,  was  tried  by  an 
experienced  mill  man  in  the  stamp  mill  of 
the  Knights  Deep  for  several  months.  After 
becoming  used  to  them  the  operator  reports, 
that  he  can  hear  a  person  talking  quite 
clearly,  can  more  easily  detect  the  sound 
made  by  a  broken  stem  or  any  unusual 
noise  different  from  the  steady  roar  of  the 
stamps.  Other  advantages  ire  that  within 
a  lew  minutes  of  ^oin:j  off  shift  the  hearing 
becomes  normal,  and  that  there  is  an  ab- 
sence of  the  usual  buzzing  sound  in  the  ears 
tor  a  considerable  time  after  leaving  the 
mill. 

In  the  usual  practice  of  using  a  plug  of 
cotton-wool,  or  what  is  worse,  cotton  waste, 
threads  or  pieces  are  liable  to  stick  to  the 
wax  of  til.-  ear,  and  cases  have  occurred 
where  medical  aid  hail  to  be  sought  to  re- 
move the  obstruction.  No  such  trouble  can 
arise    with    these    defenders,   as   they    are 


82 


The  Journal  of  The  Chemical,  Metallurgical  and  Mining  Society  of  South  Africa.    Nov.  li)16 


shaped  to  tit  the  ear,  and  have  no  loose 
material  likely  to  be  detached. 

The  xhiftsman,  who  used  the  defenders, 
was  loth  to  hand  them  back  after  the  trial, 
and  it  would  appear,  thai  they  are  a  useful 
acquisition  to  tin-  stamp  mill  worker.  When 
obtainable  locally,  there  is  no  doubt  that 
the   defenders   will    become   generally    usi   I 

Mr.  A.  McArthur  Johnston  (Past-Presi- 
dent): In  addition  to  what  Mr.  Herald  has 
said,  I  might  mention  that  Dr.  A.  H.  Watt 
reports  on  these  Ear  Defenders,  that,  so 
far  as  he  could  make  out,  no  damage  would 
result  to  the  ear  drums  by  their  use.  Per- 
sonally speaking,  I  should  like  to  see  the 
part  entering  the  ear  made  of  a  softer 
material.  Thej  are  made  in  three  differenl 
sizes. 

Mr.  J.  E.  Thomas  (Past- President): 
I  might  say  that  these  "  Ear  Defenders  " 
were  handed  to  me  for  trial.  I  gave  them 
to  one  of  the  mill  shift-bosses,  who  confirms 
the    statement     made    by    Mr.     Herald,    ami 

further,  says  that  the  sound  on  the  cam- 
platform,  when  wearing  the  defenders,  is 
much  the  same  as  in  the  mill  office,  which 
is  fitted  with  double  windows,  and  that 
although  the  sound  made  by  the  stamps 
is  quite  distinct,  one  can  hear  any  unusual 
noise.  He  also  reports  that  his  hearing  be- 
came quite  normal  within  a  short  time  oi 
leaving  t  he  mill. 

Mr.  F.  Wartenweiler  (Member  of  Coun- 
cil): I  can  corroborate  the  testimony  given 
in  favour  of  these  Ear  Defenders.  I  have 
used  them,  off  and  on,  for  some  months, 
and  find  that  they  aid  one  in  hearing  any 
unusual  noise  in  the  battery,  such  as  broker] 
stems,  or  iron  on  iron;  anil  tiny  certainly 
do  deaden  the  sound  of  the  battery. 

INDUSTRIAL    RESEARCH. 

The  President:  In  the  annual  report  of 
last  year  reference  was  made  to  the  con- 
ference of  the  scientific  societies  convened 
by  the  South  African  Institution  of  En- 
gineers on  June  8th  with  the  object  ot  dis- 
cussing the  methods  to  be  adopted  for  the 
promotion  and  organisation  of  scientific 
research,  with  especial  reference  to  the 
initiation  of  new  industries  in  this  country, 
and  the  improvement  of  those  already  in 
e\  istence. 

The  necessity  for  such  a  step  was  mani- 
fest, as  the  large  attendance  and  keen  dis- 
cussions, both  at  and  since  the  conference, 
have  most  conclusively  proved.  The  im- 
mediate result  of  the  conference  was  the 
appointment  of  a  central  committee,  com- 
posed of  three  representatives,  to  be  elected 


from  and  by  the  Council  of  each  of  the 
societies,  which  accepted  the  invitation  to 
the  conference.  The  representative-,  elected 
by  your  Council  were  Dr.  Caldecott,  Prof. 
Stanley  and  myself.  On  the  29th  June  the 
central  committee  held  its  first  meeting, 
and  appointed  from  its  members  an  execu- 
tive of  five,  to  which  one  of  your  represen- 
tatives, Dr.  Caldecott,  was  elected.  The 
fust  activity  of  this  executive  was  to 
call  for  recommendations  from  the  repre- 
sentatives of  eacdi  society  on  specific  ques- 
tions of  the  most  essential  and  urgent  im- 
portance; and  your  Society  collaborated 
with  the  representatives  ot  the  South 
African  Association  of  Analytical  Chemists, 
Drs.  Moir  and  McCrae  and  Mr.  J.  A. 
Campbell,  and  a  joint  report  was  submitted. 

These  collected  reports  were  collated  by 
tin'  executive,  and,  as  ureal  stress  had  been 
laid  on  the  fact,  that  a  Government  Depart- 
ment should  be  constituted,  to  deal  with 
the  problems  which,  in  the  opinion  of  the 
majority  demanded  attempts  at  immediate 
solution,  more  especially  the  question  of 
research  facilities,  an  interview  was  sought 
and  obtained  with  the  Hon.  Mr.  Malan, 
Minister  of  Mines  and  Industries,  at  which 
a  preliminary  discussion  of  the  mote  impor- 
tant issues  took  place.  Subsequently,  on 
the  29th  September,  the  Executive  were 
granted  a  second  interview,  and  the  resolu- 
tions of  the  central  committee  were  placed 
before  him. 

Meanwhile  an  Advisory  Board  of  Indus- 
tries and  Commerce  was  appointed  by  the 
Government  to  deal  with  the  whole  ques- 
tion of  local  industries,  upon  which  the 
Executive  committee  pressed  for  a  large 
representation  of  the  Central  committee,  in* 
order  that  the  importance  of  research  should 
be  strongly  emphasised,  and  receive  the 
position,  to  which  its  importance  entitled  it. 
The  Minister,  however,  stated  that  under 
present  circumstances  it  was  impossible  to 
appoint  more  than  one  member,  and  at  a 
meeting  of  the  central  committee,  on  the 
Oth  October,  Prof.  Stanley,  one  of  your 
representatives,  was  nominated,  and  later 
duly  appointed  as  a  member  of  the  board. 

The  first  meeting  of  the  Industries'  Ad- 
visory Board  took  place  on  October  17th, 
at  Cnion  Buildings,  Pretoria,  when  the 
Minister  took  the  opportunity  of  outlining 
the  work  for  which  it  had  been  appointed. 
From  the  report  of  this  speech,  as  given  in 
the  Band  Daily  Mail,  of  October  25th,  the 
Minister  stated  that  "  the  main  object  of 
this    Board   will   be   to   advise   the   Gove 'n- 
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merit  on  industrial  questions,  and  to  en- 
courage industries — to  assist  existing  indus- 
tries and  find  new  ones;  to  obtain  as  far 
as  possible  statistics  and  information ;  to 
bring  forward  recommendations  for  scienti- 
fic industrial  research;  t<>  give  advice  re- 
garding industrial  legislation  proposed  by 
the  Government;  to  investigate  proposals 
which  come  before  the  Government  from 
time  to  time  concerning  particular  indus- 
tries, and  to  advise  parties  who  require 
assistance  in  fostering  industries  in  the 
Country,  and  what  can  be  done  to  further 
their  development;  to  investigate  the 
available  raw  material  existent  within  the 
Union  from  an  industrial  point  of  view;  to 
consider  proposals  for  the  greater  utilisation 
of  the  plants  and  trees  within  the  Union. 
Finally,  the  Minister  stated  that  the  Govern- 
ment was  anxious  to  develop  the  resources 
and  industries  of  the  country,  and  what 
could  be  done  within  reason  would  be  done. " 
This  brief  resume  of  the  present  situation 
with  regard  to  the  work  already  accom- 
plished in  this  direction  will  serve  to  keep 
members  in  touch  with  what  wre  hope  will 
prove  to  be  one  of  the  most  important 
phases  of  scientific  work  ever  undertaken 
in  this  country.  There  do  not  at  present 
exist  here  industries,  except  in  one  or  two 
isolated  instances,  such  as  are  connoted 
by  this  term  in  older  countries.  The  largest 
chemical  industries  are  explosives  and  soap, 
and  in  these  cases  the  greater  bulk  of  the 
raw  material  requires  to  be  imported.  The 
industries  upon  which  the  research  commit- 
tee places  such  emphasis,  and  of  which 
the  Minister  speaks,  are  these  which  are 
primarily  dependent  for  their  existence  and 
take  their  origin  from  such  raw  materials, 
as  exist  within  the  Union  itself.  For  this 
purpose,  therefore,  it  is  obvious  that  we 
must  know  and  learn  what  these  raw 
materials  are,  where  they  are  to  be  found, 
and  of  what  they  are  composed.  This, 
then,  is  the  first  step,  a  complete  realisa- 
tion of  our  resources,  in  other  words,  as 
full  an  economic  and  chemical  survey  as  is 
possible.  When  we  have  arrived  at  this 
stage,  we  shall  then  he  in  a  position  to 
realise  in  greater  or  lesser  degree  the  possi- 
bilities of  further  industrial  development  in 
this  Country.  At  the  present  moment  we 
are  dependent  on  exports  from  other  coun- 
tries tor  almost  everything  we  use  in  our 
own  daily  life.  Even  with  the  small  know- 
ledge we  possess  at  present,  we  feel  that 
there  is  no  necessity  for  such  a  state  of 
affairs,  since  with  right  direction  and  proper 


knowledge  a  large  number  of  these  commo- 
dities could  be  manufactured  here.  And 
this  sentiment  must  with  the  fuller  know- 
ledge gained  by  such  a  scientific  ass 
ment,  as  that  mentioned  above,  give  way  to 
an  essential  sureness,  which  will  direct  our 
business  men  to  commercial  and  profitable 
realisation.  Side  by  side  with  this,  how- 
ever, there  are  existing  industries  to  whose 
assistance  science  can  lend  her  bount' 
hand,  and  in  this  direction  your  research 
committee  contemplates  rendering  such 
help,  as  to  effect  and  ensure  great  improve- 
ments in  production.  The  results  of  the 
intimate  relations  of  science  and  industry 
in  other  countries,  more  especially  in  Ger- 
many and  America,  are  too  well  known  to 
permit  ot  any  other  conclusion  and  we  must 
not,  therefore,  disregard  the  lessons  they 
can  teach.  This  brings  us  to  the  point  that 
must  be  clearly  borne  in  mind,  when  once 
the  activities  of  the  committee  are  in  being, 
namely,  to  effect  the  closest  co-opera  I 
between  all  the  scientific  associations, 
board-  or  committees  which  have  similar 
or  corporate  objects  within  the  Empire  and 
Allied  Countries.  In  this  connection  it 
would  appear  that  the  transference  of  the 
Imperial  Institute  in  London  to  the  Colonial 
Office  is  about  to  result  in  a  survey  of  the 
commercial  products  within  the  Empire. 
Technical  committees  have  been  appointed 
and  are  now  at  work  co-ordinating  and  ex- 
tending the  operations  of  the  Institute  in 
ascertaining,  valuing  and  bringing  to  the 
notice  of  manufacturers  the  raw  materials 
f  every  country  of  the  Empire.  Timbers, 
rubber,  silk,  mineral  resources,  tanning 
material,  are  some  of  the  investigations  a1 
present  in  progress. 

In  conjunction  with  the  technical  com- 
mittees is  working  a  committee  of  repre- 
sentatives of  the  principal  Chambers  of 
Commerce  to  secure  co-ordination  with  the 
business  houses  throughout  the  country. 
On  the  other  baud,  the  Committee  of  the 
Privy  Council  for  Scientific  and  Industrial 
Research  has  formed  three  standing  com- 
mittees to  deal  with  specialised  branches  of 
industry  and  to  co-ordinate  researches  there- 
in. The  value  and  indeed  the  necessity  for 
research  work  is  being  slowly  i  d  in 

England,  but  when  the  initial  difficulties 
have  been  surmounted,  its  progress  will  be 
rapid  and  its  effects  far  reaching.  Here, 
in  South  Africa,  we  must  not,  nor  do  we 
intend  to  lag  behind,  and  if  we  ask  otl 
to  give  us  the  bem  fits  of  th   ii  ices, 

we  must  be  able  to  offer  in  return.     Action 
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is  i'<>r  our  go  <l d  reaction  for  our  greater 

good,  and  this  is  true  "I'  every  pari  oi  the 
great  Empire,  in  which  we  belong  It  it 
lie  possible  for  in..'  to  interpret  the  feelings 
which  we,  as  members  of  this  progressive 
Society  hold,  I  would  say  that  we  await 
with  eager  expectation  the  day  when  the 
survey  of  i >ui-  resources  is  completed  and 
industrial  research  an  accomplished  fact,  in 
brief,  facta   non    verba. 

Mr.  H.  A.  White  (Vice-President): 
In  regard  to  the  President's  remarks  with 
reference  to  the  Advisory  Hoard  and  the 
pursuit  of  technical  research  generally,  1 
would  like,  briefly,  to  remark  that  we  have 
just  listened  to  the  publication  of  the  banns 
of  marriage  between  Science  and  Industry, 
and  I  beg  to  call  attention  to  the  fact,  that 
the  Government  is  not  the  only  priest  which 
is  capable  of  performing  that  union.  To 
come  to  a  more  practical  matter,  I  think  we 
might  ask  our  representatives  on  the  Advi- 
sory  Board,  and  on  the  Central  Committei  . 
to  pros  for  a  further  grant  from  the  Govern- 
ment to  the  Seymour  Memorial  Library,  in 
order  that  we  might  increase  our  stock, 
especially  of  indr  trial  technical  literature, 
which  would  be  most  beneficial  at  ihis 
present    time 


The  President:  I  thank  you  very  much 
for  making  the  suggestion,  because  I  feel 
sure  that  coming  spontaneously  from  a 
oil  meeting  of  members,  such  as  tins 
is,  such  a  suggestion  will  be  welcomed  by 
my  fellow  members  on  the  Central  Com- 
mittee, and  we  will  take  such  steps  as  are 
m  i  essary  to  further  it. 

INVITATION    TO    BANTJES    CONSOLIDATED    MINES 
CENTRAL    SHAFT. 

Mr.   G.   Hildick   Smith  (Vice-President): 

Some  months  ago  1  arranged  for  any 
members  who  would  like  to  do  so,  to  visit 
the  Central  Shaft  at  the  Bantjes  Consoli- 
dated Mines  to  see  an  interesting  piece  of 
work  being  done  there.  Unfortunately  none 
of  our  members  have,  up  to  the  present, 
1 n  to  see  this  work.  The  original  invi- 
tation    is    still    open,    so    if    any    members 

would  Still  like  to  see  the  re-opellillg  of  a 
portion  of  this  shaft  through  very  loose 
ground  near  the  surface,  if  they  come  out 
to  the  mine  between  the  hours  of  9.30  and 
1  1  any  Saturday  morning.  I  shall  lie  pleased 
to  show  them  round.  The  work  is  quite 
interest  inc.  because  it  is  a  novel  form  of 
spiline. " 


NEUTRALIZATION    EFFECT    OF    ASH  ON  ACID  SAND   IX  STOFE  FILLING. 


By  Chris.  Toombs  (Member  of  Council). 


Some  lime  ago  ii  was  decided  to  extend 
underground  sand-filling  operations  at  the 
East  Rand  Proprietary  Alines,  by  utilising 
the  sand  from  one  of  the  dumps  for  that 
purpose.  The  sand  dump  selected  as  being 
the  most  convenient  was  the  oldest  on  the 
mine,  that  at  tin.'  New  Comet  Section.  A 
trial  run  was  made  b\  the  ordinary  water- 
borne  methods,  but  troubles  due  to  its  ex- 
treme acidity  arose,  which  would  he  too 
costlj  to  deal  with  by  means  of  ordinary 
neutralizing  agents,  such  as  lime  i  r  crude 
soda  carbonate 

One  sample  of  the  water  carrying  this 
sand  underground  gave  a  total  available 
acidity  of  l'Tl  sulphuric  acid,  requiring 
liin  lb.  air  slaked  bine  containing  (in  cal- 
cium oxide  per  l.odii  gallons  (|i\  total 
available  aciditj  is  meant  sulphuric  a>  id 
ferrous  and   ferric  sulphate 

To  overcome  Ibis  difficulty  and  large  ex- 
pense, a  M.  \  el  scheme  n  a  d,  which 
was    to    mi-,     ordinan     ash    from    the    ash 


dumps,  with  the  acid  sand,  and  send  both 
underground  as  filler. 

It  may  not  be  generally  known  that  most 
of  our  Transvaal  coals  when  burnt  give  an 
ash  containing  lime,  the  lime  contents  vary- 
ing with  the  percentage  of  residual  ash. 
When  the  ash  is  fresh  from  the  fur- 
naces, the  lime  is  present  in  the  form  of 
calcium  oxide,  samples  giving  from  25  lb. 
to  40  lb.  calcium  oxide  per  ton  of  ash,  by 
sugar  solution  test,  being  found  at  one  of 
our  boiler  plants.  At  another  plant  where 
mecl ical  stokers  are  installed  and  com- 
bustion of  the  coal  is  almost  complete,  the 
bine  was  found  to  have  combined  with  silica, 
forming  a  clinker  which  had  practically  no 
acid-neutralizing  pow  ers. 

After  the  ash  has  been  exposed  to  the 
weather  on  the  dump  tor  a  short  time,  the 
calcium  oxide  is  all  converted  into  car- 
bonate, and  tests  by  the  sugar  method  on 
comparatively  new  ash,  gave  very  little  cal- 
cium oxid 

A  slmi'i  account  of  the  experimental  work. 


l!)]li 


Chrix.  foonib*       A  | 


carried  out  before  the  scheme  was  put  into 
operation  may  be  of  interest. 

Aslt. — Several  samples  of  ash  from  the 
various  ash  dumps  were  obtained  and  their 
acid  neutralizing  powers  tested  as  follows: — 
1,000  gm.  of  ash  were  stirred  up  for  a  couple 
of  minutes  with  2,000  cc.  semi-normal  and, 
when  some  of  the  acid  was  drawn  off  and 
tested,  the  loss  in  strength  of  the  acid  being 
calculated  into  lbs.  calcium  oxide  per  ton  ol 
ash. 

The  test  was  rough,  but  sufficiently  accur- 
ate for  the  purpose  required.  The  follow- 
ing results  were  obtained  : — 


A 
13 
C 
D 
E 
F 


48  lb.  CaO  per  ton. 
58  lb. 
33  lb. 
13  11). 
2  lb. 
12  lb. 


Sample  D  was  a  badly  burnt  coal. 
Sample    E,    new    ash    from    mechanical 
stokers. 

Sample  F  from  ash  dump  from  same 
mechanical  stokers  as  E.  The  higher  result 
compared  with  E  may  be  due  to  disintegra- 
tion of  calcium  silicate  on  exposure  to  wea- 
ther. 

Sand. — Several  samples  of  sand  were 
taken  from  a  cutting  in  the  dump,  and  their 
lime  consuming  powers  determined.  The 
lime  consuming  substances  in  the  old  dump 
sand  are  sulphuric  acid,  ferric  and  ferrous 
sulphates,  varying  in  proportion,  and  in  re- 
lation to  one  another  according  to  whether 
the  sample  was  taken  deep  or  near  the 
surface.  An  average  of  several  samples, 
calculating  the  iron  salts  as  sulphuric  acid, 
gave  a  total  acidity  of  about  1*1%,  requiring 
about  20  lb.  air-slaked  lime  containing  60 
CaO,  per  ton  of  sand.  On  a  basis  of  1,000 
tons  of  sand  per  day,  1(1  tons  air-slaked 
lime,  costing  £25,  would  be  required  to  give 
a  neutral  overflow  and  drainage  water. 

Sand  and  Ash. — From  the  above  deter- 
minations, calculations  for  a  neutral  mix- 
ture of  sand  and  ash  were  made,  and  a  few 
experiments  with  50  lb.  lots  of  sand  carried 
out.  The  quantities  of  sand  and  ash  were 
weighed  and  thoroughly  mixed  with  water 
in  a  small  tank,  the  water  was  drawn  off 
and  leached  through  several  times,  then 
tested.  It  was  found  to  he  neutral,  or 
slightly  alkaline  to  methyl  orange,  pointing 
to  the  elimination  of  free  sulphuric  acid. 
It  had  an  acid  reaction  with  phenolph- 
thalein,   and  on   examination   was  found  to 


be  free  from  ferric  sulphate,  bul  contained 
ferrous  sulphate  in  abundance.  Furthei 
periments  were  made  with  an  increasing 
ratio  of  ash  to  sand,  but  the  ferrous  sulphate 
was  found  to  remain  unpreeiptiated.  A 
i"  the)  couple  of  experiments  with  fresh  ash 
from  the  furnaces  proved  more  successful, 
giving  a  water  free  from  acid  and  salts  of 
iron.  Knowing  that  the  difference  between 
the  fresh  ash  and  that  from  the  dump  was, 
that    in    the    new     ash    the    lime    existed    as 

oxide,    but    as   carl aic    in    that    from    the 

dump,  the  only  theory  one  could  establish 
was  that  ferrous  sulphate  in  solution  was 
no)    precipitated    by   calcium    carbonate. 

To  prove  if  this  theory  was  correct,  fur- 
ther experiments  with  made  up  solutions 
containing  sulphuric  acid,  ferric  and  ferrous 
sulphates  were  done.  Various  forms  of  cal- 
cium carbonate  were  tried — powdered  lime- 
stone, powdered  ealcite,  and  precipitated 
calcium  carbonate— the  result  in  each  case 
being  the  same,  sulphuric  acid  and  ferric 
sulphate  eliminated,  ferrous  sulphate  re- 
maining. A  long  tube  was  rilled  with 
granular  pieces  of  very  sofl  limestone,  and 
i  lie  solution  passed  through  it  repeatedly, 
the  ferrous  sulphate  remaining  at  the  end 
of  a  considerable  period. 

These  ferrous  sulphate  determinations,  I 
may  mention,  were  not  quantitative,  but 
were  made  qualitatively  to  obtain  sufficient 
knowledge  for  I  lie  successful  oarrymg  out  of 
the  work  in  hand. 

The  conclusion  that  one  must  come  to 
from  these  experiments  is  that  ferrous  sul- 
phate in  solution  does  not  react  with  cal- 
cium carbonate,  and  thai  the  use  ol  cal- 
cium carbonate  for  neutralizing  acid  under- 
ground   waters    will    not    achieve     all     thai 

should     he    desired,     viz.,     the    cliuiii la t  ioi I     ill 

all   acid  and  acid-producing  substances. 

I  may  relate  here  thai  seme  time  ago  :v 
sample  of  very  finely  powdered  limestone 
was  submitted  to  us  for  examination  with 
a  view  to  use  on  our  underground  waters. 
The  results  obtained  with  it  were  excellent, 
luit  analysis  showed  that  it  was  not  lime- 
stone, as  it  contained  about  30  calcium 
oxide  A  mixture  of  calcium  oxide  ami 
calcium  carbonate  would  not  he  economical, 
as  the  former  being  soluble  ami  more 
chemically  active  would  react  at  once  wit  1 1 
the  sulphuric  acid  and  ferric  sulphate,  leai 
ing  a  ho  ge  propori  ion  of  tin-  carbonate  un- 
used. 

The  fact  that  ferrous  sulphate  in  solution 

does   net    react   with   calcium   carbonate   was 


si; 
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new  to  me,  and  several  chemists  to  whom 
I  spoke,  said  that  they  would  expect  these 
substances  to  react,  giving  a  precipitate  of 
ferrous  carbonate.  Dr.  Moir  explained  their 
non-reaction  by  saying  that  FeO  as  the  base 

A. 

Sand  requiring  21  lb.  lime  per  ton. 

Ash  from  dump  containing  40  lb.  CaC03 


in  FeS04  was  stronger  than  Cat)  as  the  base 
in   CaCO?. 

Following  are  the  details  of  some  of  the 
experiments  made  with  mixtures  of  sand 
and  ash  : — 


per  ton,  and  CaO  0"7  lb.   per  ton. 


Mixture. 


(a) 

100  sand 
20  ash 

) 

(b) 

100  sand 

1 

40  ash 

J 

(c) 

100  sand 

1 

GO  ash 

/ 

(d) 

100  sand 
80  ash 

\ 

1 

(c) 

100  sand 
100  ash 

1 
/ 

Result. 
Free    acid    and    ferric    sulphate    gone.     Ferrous    sulphate 

requiring  11  lb.  lime  per  ton  of  sand. 

Saving  in  lime  10  lb.  per  ton  of  sand. 
Ferrous  sulphate  left  requires  7J  lb.  lime  per  ton  sand. 

Saving  in  lime  13^  lb.  per  ton  sand. 
Ferrous  sulphate  left  requires  5  lb.  lime  per  ton  of  sand 

Saving  in  lime,  1G  lb.  per  ton  sand. 
Further  lime  required  is  2A  lb.  per  ton  of  sand. 

Saving  in  lime,  18A  lb.  per  ton. 
Further  lime  required  is  2-}  lb.  per  ton  of  sand. 

Saving  in  lime,  18f  lb.  per  ton. 


left 


B. 

Sand  requiring  20  lb.   lime  per  ton. 

Fresh  ash  containing  38  lb.  CaO   (by  sugar  test)  per  ton. 


(a) 
(b) 

(c) 


Mixture. 
100  sand 
100  ash 
100  sand 

50  ash 
100  sand 

75  ash 
100  sand 

GO  ash 


Result. 
Drainings  strongly  alkaline.      No  iron  left  in  solution 

~\      Drainings  neutral,  but  contain  ferrous  sulphate. 


Drainings  just   alkaline,   no  ferrous  sulphate. 


)      Drainings  neutral,  no  ferrous  sulphate. 

J 

Theoretically,  3  of  ash  should  neutralize  9  of  sand. 
Actually,  3  of  ash  neutralized  5  of  sand. 


As  ,-i  result  of  these  experiments,  and  to 
obtain  tin-  lull  value  of  the  calcium  carbo- 
nate in  the  ash,  it  was  suggested  that  the 
sand  and  ash  be  given  as  long  a  contact 
in  water  as  possible,  before  the  addition  of 
fresh  lime  for  the  neutralization  of  the 
ferrous  sulphate.  By  joining  up  at  this 
stage  witli  the  current  sand,  any  cyanide 
presenl  would  be  converted  into  ferric-ferro 
cyanide,  and  no  further  cyanicide  such  as 
permanganate  oi  potash  would  In-  required. 
It  has  been  found  more  convenient,  how- 
ever, to  handle  the  current  sand  separately. 

The  sand  and  ash  mixture  has  been  going 
underground,  however,  for  about  six  months, 
and  has  proved  very  successful ;  much  more 
successful  than  the  laboratory  work  would 
have  led  one  to  expect.  The  mixture  makes 
excellent  filling,  and  I  am  told  that  the  ash 
has  a  binding  effect  on  the  sand,  causing  it 
to  set  verv  hard. 


Following  are  the  details  of  last  month's 
(October)  sand-filling  with  this  scheme  : — 

Old  dump  sand 22,0(10  tons 

Ash  from  dump  ...  ...       2,200     ,, 

Lime  ...  13     ,, 

Cost  of  lime  £32  10     0 

From  the  utilitarian  aspect  we  have 
achieved,  in  this  instance,  the  objective  to 
which  we  should  all  aspire,  i.e.,  the  develop- 
ment of  a  new  and  more  economical  method 
of  working,  than  the  more  obvious  ami 
costly  one.  From  the  aesthetic  standpoint 
we  can  credit  ourselves  with  the  gradual 
removal  of  two  of  tlmse  unsightly  blemishes 
with  which  we  are  all  too  familiar — sand 
dumps  and  ash  dumps. 

Before  concluding,  I  wish  to  express  my 
thanks  to  the  Superintending  Engineer  and 
Manager  of  the  East  Band  Proprietary 
Mines,  Limited,  for  their  permission  to  pub- 
lish these  notes;  also  to  Mr.  E.  H.  Johnson 
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for    his    helpful    advice,    and    Mr.     R.     A. 
Cooper   for   assistance    in    carrying   out    the 

work. 

Mr.  John  Watson  (Member  of  Council): 
I  would  like  to  ask  Mr.  Toombs  if  the  ash 
does  any  good  beyond  the  alkaline  earths, 
lime  and  magnesia,  contained  therein.  He 
mentions,  for  example,  one  figure  :  60  lb. 
of  lime  per  ton  of  ash  ;  that  works  out  at 
:i  .  For  every  100  parts  of  ash  handled 
only  :>  of  lime  is  obtained,  does  the  remain- 
ing 97      play  any  useful  part? 

Mr.     C.    Toombs   (Member   of   Council): 

It  serves  the  purpose  of  filling  and  binding. 

The  President:  I  would  like  to  ask  the 
author  of  this  paper,  if  he  knows  whether 
this  has  been  carried  out  on  any  other  mine 
than  the  one  described'.' 

Mr.  Chris.  Toombs:  Not  to  my  know- 
ledge.    The  official  in   charge  of  this   work 


is  present,  as  a  visitor.  I  do  not  know  if 
he  would  like  to  say  anything? 

The  President:  '  We  should  be  very 
pleased  to  hear  anything  he  has  to  say  "ii 
this. 

Mr.  J.  H.  Mark  (  Visitor):  The  combina- 
tion of  ash  and  sand  on  the  Angelo  Section 
of  the  East  Rand  Proprietary  Mines  has 
proved  most  satisfactory  from  a  drainage 
point  ot  view.  The  sand  drains  very  much 
more  quickly  when  mixed  with  the  ash  ; 
settlement  and  subsequent  reclamation  of 
the  pillars  taking  place  much  more  quickly. 
These  are  the  principal  advantages  from  the 
practical  point  of  view,  that  we  have  been 
able  to  discover  so  far. 

The  President:  If  there  is  no  further 
discussion  on  this  paper,  1  desire,  in  your 
name,  to  offer  Mr.  Toombs  a  hearty  vote 
of  thanks  for  bringing  forward  this  eminent- 
ly  practical   paper. 

The   vote   was  carried   with   applause. 


FLOTATION  CONCENTRATION  EXPERIMENTS  ON  A  TRANSVAAL  GOLD  ORE. 


By  F.  Wartexweiler  (Member  of  Council). 


This  paper  is  presented  principally  with 
the  view  of  interesting  metallurgical  and 
mining  members  of  our  Society  in  the  possi- 
bilities of  the  fascinating  art  of  flotation  of 
precious  and  useful  minerals,  and  to 
encourage  practical  application  of  the  art  as 
a  supplementary  ore  dressing  step,  particu- 
larly on  refractory  ores  of  districts  outside 
the  Witwatersrand  area.  Theories  on  the 
causes  and  action,  and  description  of  vari- 
ous machines  and  processes,  have  been 
prominent  in  the  technical  press,  so  that  a 
general  knowledge  of  the  fundamentals  of 
theory  and  practice  can  be  assumed. 
Although  the  multiplication  of  machines 
and  methods  has  Ween  confusing,  all  aim 
at  the  performance  of  the  same  work, 
namely,  the  floating  of  the  fine  mineral 
particles  and  their  temporary  suspension  in 
a  froth. 

The  investigation  had  as  its  object  the 
maximum  recovery  of  gold  from  an  arseno- 
pyritic  gold  ore  developed  below  the  oxidized 
zone  of  the  mine  workings  of  a  Barberton 
mine.  Cyaniding  this  sulphide  ore  after 
grinding  through  150  mesh  gives  a  maxi- 
mum extraction  of  45%.  This  low  extrac- 
tion is  increased  from  ?•'  to  5  by  pre- 
liminary treatment  with  solutions  of  sodium 
carbonate  or  sodium  hydrate  for  the  dissolu- 
tion of  arsenical  sulphide. 

Recovery  bv  amalgamation  is  negligible. 


Sweet  roasting  followed  by  cyaniding,  as 
determined  by  working  scale  tests  on  the 
mine,  gave  the  following  data: — 

Crushed  through  20  mesh. 

Original  raw  ore,  assay — 14  dwt.  =  100% 

Gold    loss    by    volatilization,    5%, 

leaving  ...         ...         ...        95% 

Cyanide  charge  of  roast- 
ed ore       ...         ...   13"75dwt. 

Residue  1-80    ,, 


Extraction 


11-95  dwt.  =86-9% 


Net    extraction — 86'9% 

of  95%      ...         ...  =82-5% 

This  comparatively  low  net  extraction, 
combined  as  it  would  be  with  high  operat- 
ing costs,  on  account  of  local  conditions, 
makes  the  assistance  of  roasting  prohibitive. 

Working  trials  with  gravity  concentration 
and  cyanidation  of  the  concentrate  tail  were 
made,  a  Deister  table  with  dished  deck  be- 
ing used.  The  total  extraction  was  70%, 
calling  extraction  the  difference  between  the 
original  ore  assay  and  assay  of  total  cyanide 
residue.     The  loss  of  gold  in  the  treatment 

of   the   concentrate,    b}    volatilization    and    ill 
residue,  was  not  determined  at  the  time. 

Flotation  tests  with  various  oils  and 
in  neutral,  alkaline,  and  acid  circuits,  were 
carried  out  by  the  author  at  the  Rand  Mines 
Metallurgical  Laboratory  with  a  mechanical 
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agitation  type  of  machine,  having  a  capa- 
city of  500  gm.  per  test.  By  repeating 
under  like  conditions,  sufficient  weight  of 
concentrate  and  tailing  was  obtained  for  any 
extraction  tests.  The  small  portion  of 
coarse  sulphides  not  floated  was  recovered 
by  panning  and  added  to  the  flotation  con- 
centrate. Unless  the  ore  was  ground  ex- 
tremely fine,  flotation  needed  this  supple- 
menting by  gravity  concentration. 

The  best  results,  from  a  commercial  and 
metallurgical  point  of  view,  were  obtained 
in  a  slightly  alkaline  circuit.  The  particu- 
lars of  a  number  of  combined  tests  were  : — 

The  ore  which  had  been  kept  submerged, 
to  prevent  serious  oxidation,  was  ground,  in 
water,  through  90  mesh.  It  was  pulped  in 
water  in  a  ratio  of  5  to  1  with  wood  creosote 
and  paraffine  oil.  Sufficient  lime  in  solution 
was  added  to  bring  alkalinity  to  0*005 
CaO. 

After  agitation  in  the  machine  for  15 
minutes  (withdrawing  the  froth  concentrate 
with  a  skimming  tool,  as  formed),  the  dark 


persistent  froth  'of  tine  mineral  floecules 
gradually  changed  to  a  froth  of  a  lighter 
colour,  and  gangue  composed  of  slaty  and 
schistose  material  was  floated.  The  machine 
was  stopped  when  this  stage  was  reached 
and  the  tailing  discharged.  The  froth  form- 
ed during  the  early  operation  of  the  test  was 
clean  mineral  showing  selective  action  by 
the  oils  used  and  a  floeculation  of  the  fines. 
Flotation  and  skimming  of  froth  was  con- 
tinued until  the  froth  forming  showed  no 
sulphide.  This  prolonged  flotation  con- 
taminated the  concentrate,  and  it  was 
therefore  subsequently  cleaned  and  enriched 
by  running  through  the  machine  separately. 
The  products  from  this  last  operation  were 
concentrate  and  middling.  This  procedure 
is  considered  sound  and  is  established  by 
modern  practice  ;  the  middling  usually  being 
returned  to  the  head  of  the  roughing 
machine  for  re-concentration. 

The  proportion  by  weight  and  the  distri- 
bution of  gold  in  the  different  products 
were  : — 


Product. 

Per  cent.  Weight. 

Assay. 
Dwt.  per  Ton. 

Value    per  Ton 

Original  Ore. 

Dwt. 

Per  Cent,  of 
Total  Gold  Value. 

Concentrate 

Middling 

Tail                

14  7 

12  5 

72-8 

670 

8-7 
40 

9-85 
1-09 
291 

711 

7-9 

210 

1000 

13-85 

100  0 

The  original  value  of  the  ore  (constructed 
by  calculation)  is  13"85  dwt. 

The  middling  and  tailing  were  treated  by 


direct  cyaniding — air  agitation.  The  con- 
centrate was  roasted,  then  amalgamated 
and  cyanided.     Extraction  results  were  : — 


Product  and  Assay. 

Treatment. 

Assay  of  Residue. 
Dwt. 

Extraction. 
Per  Cent. 

Per  Cent.  Extraction  1 
of  Total  Value  of 
Ore. 

Roasted  Concentrate 
802  dwt. 

Middling,  87  dwt.  ... 

Tail,  40  dwt. 

Amalgamation 
and   Cyaniding. 

Cyaniding. 

Cyaniding. 

6-9 
1-7 
10 

91-3 

804 
750 

650 

64 
15-7 

Total     . . . 

8V1 

Nov.  Hllti 
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SIP 


Calculated    value    of    total    residue,    1-78 
dwt. 

In  cyaniding  the  concentrate,  no  attempt 
was  made  to  treat  this  in  the  raw  state,  as 
earlier  experience  with  raw  sulphide  ore  had 
given  results  of  a  negative  character.  There 
was,  for  all  practical  purposes,  no  prema- 
ture precipitation  of  gold  by  residual  carbon 
from  notation  oil  ignited  during  roasting. 
This  point  was  determined  by  post  treat- 
ment of  the  cyanide  residue  with  sodium 
sulphide. 
The  striking  feature  of  the  extraction 
s,  is  the  comparative  ease  of  dissolving 


the  gold  in  the  middling  and  tailing,  a 
feature  which  emphasizes  the  extent  of  the 
transference  of  the  refractory  minerals,  by 
il  ttation,  to  the  concentrate 

In  a  commercial  application,  it  is  advis- 
able to  assume  a  5  loss  of  the  gold  con- 
tained in  this  particular  arsenical  concen- 
trate, by  volatilization,  during  roasting 
This  loss  is  57  of  71]  :Vao%  of  the 
<  riginal  ore,  reducing  the  total  extraction 
to:  87-r    of  00-4:.        84  ■().-, 

A  flow  plan  for  a  plant  erected  on  the 
lines  of  treatment  described  is  here  sug- 
gested  : — 


Water 
Storage. 


t 


Battery. 


I 

± 

I 

Tube    mill    with    classifiers 

and  return  circuit  grinding 

through    90    mer.h. 


-Tail^ 


Continuous   feed 
Thickening    vat 

and     discharge. 


1 


Flotation    cells,    roughing 

cells    and    cleaning    cells. 

Middlings    returned. 


L  lassiners. 

ban 

(1 

Slime 

Te 

'ilfiey 
doles. 

(  yanide 

treatment. 

<  olleetor 

water    returned. 

1 
I 

t 

Cyanide 
Treatment. 

Suggested  Flow   Sheet. 


->-Concentrate 


Vacuum   filter  or  press   for 
dehydrating    concentrate. 


Roasting 
Furnace. 


Agitation 

i  yanide 
treatment. 
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Turning  again  to  details  of  the  notation 
experiments,  it  was  interesting  and  import- 
ant to  observe  that  when  working  in  a  lime 
alkaline  circuit,  the  nature  of  the  froth,  and 
consequently  the  concentrate,  was  sensitive 
according  to  the  degree  of  alkalinity  of  the 
pulp.  As  it  rose  from  0-005%  CaO,  the 
froth  bubbles  became  larger,  more  billowy 
and  less  selective,  and  at  0-010%  CaO  the 
surface  of  the  frothing  compartment  became 
a  mass  of  rapidly  rising  pulp  coloured  soap 
bubbles,  making  no  distinction  between 
mineral  sulphides  and  gangue,  and  giving 
the  impression  to  the  observer  of  a  complete 
notation  of  all  the  pulp,  provided  agitation 
was  continued. 

In  a  neutral  circuit,  concentration  was  of 
the  same  effectiveness  as  in  the  presence  of 
lime.  Where  the  tailing  has  to  be  settled 
for  cyanide  treatment,  it  would  be  prefer- 
able to  do  so  in  a  circuit  slightly  alkaline 
with  calcium  hydrate.  Extra  lime  churned 
into  the  tailing  seemed  to  assist  slime  set- 
tlement in  the  subsequent  cyanide  treat- 
ment by  combining  with  and  neutralizing 
any  oil  clinging  to  the  colloidal  particles. 

The  oils  experimented  with  were  : — Coal 
tar,  wood  tar,  pine,  eucalyptus,  paraffine, 
turpentine,  wood  creosote,  and  combina- 
tion-; of  these.  Wood  creosote  proved  to  be 
a  persistent  frother  of  good  carrying  quality. 
When  mixed  with  paraffine  oil  or  common 
kerosene,  the  froth  was  selective;  the  con- 
trary when  it  was  omitted.  Eucalyptus  oil 
yielded  a  short  selective  froth,  somewhat 
unstable,  but  as  it  did  not  float  the  heavier 
mineral  to  the  same  extent  as  creosote  and 
paraffine  oil,  and  on  account  of  prevailing 
high  local  prices,  exhaustive  tests  were  post- 
poned. It  is  reasonable  to  expect  that  the 
proper  conditions  for  its  effective  use  can 
be  found,  and  that  with  a  created  demand, 
a  supply  could  be  procured  from  Transvaal 
plantations. 

Prof.  G.  H.  Stanley  (Past-President): 
I  should  like  to  propose  a  very  hearty  vote 
of  thanks  to  Mr.  Wartenweiler  for  bringing 
this  subjed  before  us.  It  is  a  matter,  of 
course,  which  excites  a  tremendous  amount 
of  attention  in  other  parts  of  the  world,  not 
only  with  reference  to  the  treatment  of 
refractory  gold  ores,  but  the  concentration 
treatment  of  all  ores  in  which  the  values 
exist  as  sulphides. 

While,  undoubtedly,  such  work  is  useful, 
and  will  become  increasingly  useful  from 
the  practical  standpoint,  it  is  wonderful 
what   a    lot    of    scientific    research    work    is 


yet  required  to  enable  us  to  understand 
why  and  how  these  particular  sulphides 
will  float  when  certain  reagents  are  used, 
and  why  they  will  not  float  when  others 
are  used,  and  so  on.  At  present,  we  have 
a  list  of  something  like  10(1  re-agents,  and, 
in  experimenting,  one  tries  all  these  things 
one  after  the  other;  sometimes  one  gets 
results,  but  more  often  not.  But,  on  what 
to  base  the  experimental  work  from  a  scien- 
tific standpoint,  nothing  definite  seems  to 
be  known  at  present.  Still,  as  more  and 
more  experimental  work  is  done,  certain 
facts  will  become  recognisable  as  the  results 
are  marshalled,  and  all  details  published  on 
experimental  work  are  useful. 

The  President:  I  should  just  like,  in  put- 
ting this  vote  of  thanks,  to  endorse  what 
Prof.  Stanley  has  said  with  regard  to  prac- 
tice in  this  case  being  in  advance  of  science. 
I  think  it  is  one  of  those  cases  one  meets 
with,  where  real  scientific  research  has  not 
yet  come  to  the  aid  of  the  practical  man, 
and  the  practical  man  has  gone  on  without 
it.  I  have  often  been  struck,  more  parti- 
cularly when  reading  of  the  successful  work 
which  has  been  done,  especially  in  Australia, 
in  this  field,  that  it  has  not  been  attempted 
here;  and  I  think  we  are  very  fortunate  in 
having  a  paper  at  last  before  this  Society 
on  this  subject,  because  I  feel  there  are 
many  ores  in  this  country,  which  possibly 
might  be  treated  more  successfully  by  this 
or  other  methods,  than  merely  attempting 
to  treat  these  ores  by  the  ordinary  methods 
in  vogue  on  the  Rand. 

Mr.  H.  R.  Adam  (Member  of  Council): 
I  should  like  to  ask  Air.  Wartenweiler  what 
results  were  obtained 

Mr.  F.  Wartenweiler  (Member  of  Coun- 
cil ' :  The  results  were  practically  the  same. 
The  advantage  in  past  days  was  in  favour 
of  the  alkaline,  and  for  subsequent  cyanid- 
ing. 

Mr.  H.  A.  White  (Vice-President): 
There  is  one  interesting  point  in  connection 
with  flotation  I  might  point  out.  I  think  it 
is  a  fairly  well  known  fact  that  one  may 
take  an  ordinary  needle,  rub  it  between  tin' 
fingers,  make  it  slightly  greasy,  and  it  will 
float  in  water:  but  I  do  not  know  whether 
it  is  as  well  known  that  a  Gillette  Safety 
Razor  blade  will  float  just  as  easily. 

The  vote  was  then  put  and  carried  unani- 
mously. 


Nov.  1916 


//.    It. 


Adiiit 


Treatment  -it   the    Falcon   Mini    i  /,'/.. 


91 


ORE   TREATMENT  AT   THE   FALCON    MINE    (RHODESIA). 
By  H.  R.  Adam,  B.Sc.  (Member  of  Council 


The  Falcon  Mine,  situated  at  Umvuma, 
160  miles  from  Bulawayo,  has  now  been 
producing  for  ever  two  years.  Its  monthly 
output  being  in  the  neighbourhood  of 
600,000  lb.  blister  copper,  3,000  oz.  gold, 
and  6,000  oz.  silver.  It  is  the  intention 
of  this  paper  to  give  an  outline  of  the  mill- 
ing and  smelting  processes,  and  to  draw 
attention  to  a  few  specially  interesting 
points  in  the  practice. 

*From  18,000  to  20,000  tons  of  ore  are 
treated  monthly,  and  of  this  quanity  14,000 
to  15,000  tons  consist  of  sulphide  ore,  con- 
taining 2A  copper  as  chalcopyrite,  and  5 
to  6  dwt.  of  gold  per  ton.  The  chalcopyrite 
is  associated  with  iron  pyrite  and  pyrrhotite. 
In  addition,  about  5,000  tons  of  oxidised 
ore  from  an  "  open  cut  "  are  treated,  con- 
taining 0'3%  copper  and  4  dwt.  gold  per 
ton. 

Sulpiride  Ore  Scheme. —  The  fine  and 
coarse  ore  separated  by  a  grizzley  at  the 
main  shaft  are  conveyed  by  mechanical 
haulage  to  the  crusher  station  where  the 
rse  is  reduced  to  '21  in.  ring  in  three 
Hadfield  jaw  breakers.  Four  trommels 
with  lh  in.  holes  again  separate  into  fine 
and  coarse  ore,  the  products  passing  by  belt 
conveyors  to  the  mill  bins.  From  the 
coarse  ore  belt  picked  ore,  amounting  to  9 ".' 
of  the  total  is  sorted  for  direct  transport  to 
the  blast  furnaces.  This  contains  5-4% 
copper  and  9  dwt.  of  gold  per  ton.  The 
mill  is  equipped  with  36  Nissen  stamps,  26 
of  these  being  usually  employed  on  sulphide 
ore,  crushing  19  to  20  tons  to  £  in.  mesh 
in  24  hours.  The  stamp  product  passes 
directly  over  12  "  Record  "  vanners,  the 
concentrate  from  these  being  elevated  by 
two  bucket  elevators  to  launders  conveying 
to  two  30  ft.  x  6  ft.  concentrate  storage 
vats.  The  tailing  elevated  by  a  5  in.  cen- 
trifugal pump  passes  to  the  classifying 
cones  for  two  18  ft.  x5  ft.  6  in.  tube  mills. 
The  tube  mill  product  passes  over  10  more 
"  Record  "  vanners,  the  tailing  from  which 
joined  by  the  overflow  of  the  tube  mill  cones 
run  over  blanket  tables.  From  the  blanket 
tables  the  tailing  is  lifted  by  a  6  in.  centri- 
fugal pump  to  cone  classifiers,  underflow 
from  which  is  pumped  back  to  the  tube 
mills,  overflow  flowing  to  secondary  cones 
preparatory     to    a     partial     unwatering   for 

*B.v  courtesv  of  the  Gol  fields  Rhodi-sian   Development  Co., 
Ltd.,  approximate  figures  are  given. 


the  flotation  plant.  The  result  of  this 
"  gravity  "  concentration  is  the  recovery  of 
1,800  to  1,900  tons  of  concentrate  per 
month,  containing  5;'  copper  and  19  to  20 
dwt.  gold  per  ton. 

The  underflow  from  the  secondary  classi- 
fiers goes  to  a  sump,  the  overflow  to  three 
30  ft.  x  10  ft.  Dorr  thickeners.  Thickened 
sand  and  slime  with  water  in  the  propor- 
tion of  3£  to  1  of  solids  is  then  pumped  to 
a  steady  head  box,  the  flotation  oil  being 
added  to  the  pump  to  ensure  thorough  mix- 
ing. Before  entering  the  first  flotation 
compartment  or  cell  a  sample  ol  the  feed  is 
automatically  cut  out.  The  flotation  plant 
is  of  the  minerals  separation  type,  and  con- 
sists of  nine  compartments  with  agitators 
revolving  at  250  r.p.m.,  producing  a  froth 
in  the  spitzkastens  about  15  in.  deep.  This 
froth  has  a  copper  content  ranging  from  13 
or  14%  in  the  first  compartment  to  3%  or 
4%  in  the  last,  so  that  the  froth  or  "  middl- 
ing "  from  the  last  three  compartments  is 
returned  to  the  original  feed.  From  10,000 
to  11,000  tons  of  tailing  are  treated  every 
month,  the  feed  values  being  T8%  copper 
and  2-3  dwt.  per  ton  gold;  2,000  tons  of 
concentrate  are  recovered,  containing  8%  to 
9  copper  and  5  dwt.  per  ton  gold  by  the 
minerals  separation  unit  itself,  recovery  be- 
ing about  86%  for  the  copper  and  43%  for 
the  gold. 

The  flotation  concentrate  gravitates  to 
four  30  ft.  x6  ft.  collector  vats,  where  the 
coarser  material  settles.  The  fine  concen- 
trate in  suspension  is  run  to  a  25  ft.  x8  ft. 
agitator,  and  thence  to  two  filter  presses 
of  the  Dehne  pattern.  The  coarser  settled 
concentrate  is  shovelled  out  at  bottom  dis- 
charge doors,  stacked  on  the  surface  to  dry 
and  then  trucked  to  the  smelting  plant. 
The  tailing  from  the  flotation  plant  is  auto- 
matically sampled  before  passing  to  fine 
collecting  vats  where  slime  is  separated  for 
transport  to  the  slime  dam,  the  sand  being 
hauled  to  the  dump. 

Oxidised  Ore. — 10  stamps  are  usually 
employed  on  oxidised  ore  crushing  25  tons 
per  24  hours  to  4,  in.  mesh.  The  product  is 
passed  over  four  tables  of  the  first  vanner 
set,  the  tailing  from  these  re-ground  in  a 
third  18  ft.  tube  mill,  and  the  product 
passed  over  three  of  the  second  vanner  set 
and  thence  over  blanket  tables.     The  result 
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is  the  recovery  of  300  tons  concentrate 
monthly,  containing  1*5%  copper  and  47 
chvt.  per  ton  of  gold,  which  is  sent  to  the 
sintering  plant.  About  250  tons  picked 
oxidised  ore  are  used  up  every  month  in 
lining  the  converters. 

The  mill  concentration  plant  recovers 
about  60%  of  the  gold  and  207  of  the  copper 
while  the  flotation  plant  recovers  20%  of  the 
gold  and  70  ot  the  copper,  a  total  ex- 
traction of  80%  of  the  gold  and  007  of  the 
copper   by   concentration. 


Alimit  3,500  tons  of  sinter,  containing  14 
dwt.  per  ton  gold  and  3'2%  copper  are  pro- 
duced monthly.  Very  little  of  the  flotation 
concentrate  is  sintered,  as  its  fineness  and 
sticky  nature  make  it  unsuitable  for  the 
process. 

The  two  blast  furnaces  (one  in  use  at  a 
time)  are  each  120  in.  long  and  46  in.  in 
width,  at  the  tuyere  level  each  furnace 
taking  300  tons  charge  in  24  hours  with  an 
output  of  36  tons  of  matte  in  that  time. 
Tin-   charges  consist   of   sinter,   picked  ore, 


til..    I. — Flotation    Plant. 


Smelting    Plant. — The    mill    concentrate 
from    the    collector    vats    is    conveyed    by 
trucks  to  the  sintering  plant,  where  twelve 
blast  roasting  pots  are  in  operation.     These 
are  hemispherical  in  shape,  8  ft.  in  diameter 
and  4  ft.   in  height.     They  are  situated  on 
a   platform    12    ft.    above    ground    level    for 
convenience  in  discharging  and  breaking  up 
of    the    sintered    product.        They    have    a 
capacity  of  8   tons  of   charge   each,    and   a 
charge   requires   abouf  8   hours'   treatment. 
The  charges  are  made  up  of: 
Mill   Concentrate      ...  ...     60     to65 

Granulated   Converter  Slag   ...     157  to 20% 
Fine  Ironstone  Flux  ...      10 

Flue  Dust  ...  ...      in 


dotation  concentrate  and  old  converter  lin- 
ings and  customs  ore,  with  additional  flux 
in  the  form  of  limestone  and  blast  furnace 
returns.  The  fuel  is  a  mixture  of  coke  and 
coal.  Experiments  at  the  mine  proved  that 
up  to  507  of  coal  could  be  used  safely  and 
with  considerable  resulting  economy.  The 
air  blast  at  about  20  oz.  pressure,  when 
smelting  is  in  progress,  is  derived  from  two 
turbo  blowers,  with  a  capacity  of  12,500 
cub.  ft.  of  free  air  per  minute  to  30  to  50  oz. 
per  square  inch. 

The  matte,  containing  32  to  35%  copper, 
runs  from  the  forehearths  to  8  ton  capacity 
matte  ladles,  which  convey  it  by  electric 
crane   to  the   converters.     One  converter  is 
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kept  in  operation,  and  one  as  a  standby, 
while  the  shells  of  four  others  are  being 
re-lined.  They  are  of  the  upright  type,  of 
15  tons  copper  capacity  per  24  hours.  They 
do  four  "  blows  "  per  day,  consuming  36 
tons  matte  and  producing  12  tons  copper. 
The  latter  is  poured  into  steel  ingot  moulds, 
conveyed  on  carriages,  producing  ingots  of 
360  lb.  weight,  containing  gold  and  silver 
to  the  value  of  *10  and  20  oz.  per  ton  re- 
spectively. Smelting  recovery  is  96:  for 
the  gold  and  90%  for  the  copper. 


From  the  foregoing  it  will  be  seen  that 
the  plan  of  treatment  is  on  the  standard 
lines  adopted  at  many  copper  mines  in  the 
United  States,  Australia  and  elsewhere.  In 
the  Transvaal,  however,  we  have  little 
opportunity  of  seeing  similar  processes  and 
it  may,  therefore,  be  useful  to  remark  on 
one  or  two  points  in  the  practice. 

Mealing  first  with  the  "  gravity  "  concen- 
tration plant  it  will  be  noticed  that  a  large 
proportion  of  concentrate  is  obtained  after 
comparatively  coarse  crushing    by    stamps. 


Fig.    II. — Sintering   Plant. 


Efficient  equipment  is  provided  for  the 
recovery  of  flue  dust  from  the  sintering  pots, 
blast  furnaces  and  converters  :  the  flues  from 
these  lead  to  the  main  flue,  containing  two 
settling  chambers  from  which  the  flue 
extends  about  900  ft.  up  the  side  of  a  hill 
to  the  brick  stack,  150  ft.  high  by  8  ft. 
diameter.  The  settling  chambers  are 
cleaned  out  every  month,  and  the  main  flue 
once  a  year. 

*  The  blister  is  shipped  to  New  York,  then  refined,  and  the 
copper  sold  as  electiol}  tic. 


This   product   is   particularly   suited   for  part 
of  the  sintering  charge.1 

The  Falcon  Mine  equipment  contains  the 
first  large  scale  flotation  plant  in  South 
Africa,  and  it  is  of  great  interest  to  study 
the  results  by  it  and  to  see  how  its  introduc- 
tion affects  other  parts  of  the  treatment. 
Obviously,  in  the  case  of  the  Falcon  tailing 
it  is  not  an  efficient  gold  saver,  only  a  little 
over  40%  of  the  tailing  gold  being  recovered. 
No  doubt,  by  altering  the  details  of  the 
flotation  scheme,  e.g.,  quantity  and  nature 
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of  oil,  introduction  of  heating  and  acid,  etc., 
different  results  might  be  obtained,  but 
whether  a  greater  gold  saving  would  more 
than  counterbalance  the  increased  treatment 
cost  is  doubtful  since  at  present  the  flota- 
tion unit  is  run  very  cheaply  without  heat- 
ing or  addition  of  acid.  Also  a  greater  gold 
recovery  may  mean  a  greater  percentage  of 
quartz  gangue  in  the  froth  which  already 
carries  aboul  10  "insoluble  matter."  The 
flotation  results  indicate  that  the  gold  is  not 
closely  associated  with  the  copper  sulphide, 
and  since  pyrrhotite  should  also  be  chiefly 


'Fig.    II. — Tapping    Matte    from    Blast    Furnace. 

in  the  froth  if  may  be  assumed  that  the 
gold  bearing  quartz  is  fairly  well  separated 
from  the  sulphides  by  the  fine  crushing 
necessary  for  flotation.  In  this  connection 
it  is  interesting  to  note  that  at  Goldfields, 
Nevada,-  where  copper  bearing  gold  ores  are 
being  worked,  slime  concentrating  tables  are 
sometimes  installed  after  the  flotation  plant. 
It  is  intended  at  the  mine  to  introduce  a 
cleaner  "  unit  of  six  compartments  and  an 
Oliver  filter  for  the  treble  purpose  of  im- 
proving the  grade  of  the  flotation  concen- 
trate, decreasing  its  bulk  and  facilitating 
handling.  The  last  point  is  important;  the 
handling  of  flotation  concentrate  has  proved 
to  be  quite  a  difficult  matter  in  practice,  and 


that  this  has  been  the  experience  elsewhere 
is  seen  by  the  amount  of  work  being  done 
on  the  subject  in  America  and  Australia.3 
It  is  a  problem  similar  to  but  of  greater 
complexity  than  the  handling  of  colloidal 
slime.  The  addition  of  "  flocculating 
agents  might  be  successful  on  an  experi- 
mental scale,  but  in  view  of  the  return 
of  water  and  oil  to  the  feed,  their  accumu- 
lation in  solution  might  have  unlooked-for 
effects  in  practice. 

The  effect  of  the  production  of  large  quan- 
tities of  flotation  concentrate  on  smelting 
practice  is  also  interesting,  since  like  other 
fine  concentrate  it  is  more  suited  to  rever- 
beratory  furnace  smelting  than  for  blast 
furnaces.  Developments  in  sintering  or  in 
other  allied  processes  preparatory  to  blast 
furnace  smelting  may,  however,   follow. 

I  have  to  record  my  thanks  to  the  Gold- 
fields  Development  Company  of  Rhodesia, 
to  Mr.  H.  T.  Brett,  General  Manager,  who 
lias  kindly  read  over  and  .amended  these 
notes,  and  to  Messrs.  Tipping,  Jeffries  and 
Turner,  of  the  milling,  flotation  and  smelt- 
ing departments  respectively,  for  the  kindly 
way  in  which  information  was  given  during 
a  short  visit  to  the  mine. 
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The  President:  We  are  very  much 
indebted  to  the  author  for  this  paper,  which 
is  the  result  of  a  holiday  jaunt  in  Rhodesia 
during  the  last  vacation,  a  practice  which 
might  be  commended  to  our  members. 
We  aie  also  grateful  to  -Mi'.  Adam, 
for  giving  us  in  detail  tile  work  which 
is  being  done  at  this  mine,  which  is 
so  extremely  different  from  any  experiences 
we  have  here.  There  is  one  thing  in  the 
paper  which  struck  me  as  being  very  wrong, 
namely,  that  the  copper  was  shipped  to 
New  York  to  be  refined.  The  copper  refin- 
ing   process    is   one   of   the    simpler   processes 

of  metallurgy,  and  it  is  a  reflection  on  us 
in  this  country,  that  we  cannot  carry  it  out 
here.  I  do  not  think  it  would  want  very 
much  research  to  set  up  a  copper  refining 
plant  here.  We  imported  into  this  country 
in  1013  £13,000  sterling  worth  of  copper-bar, 
ingot  rod  and  sheet,  and  we  have  shipped 
out  of  it  each  year,  during  the  last  ten  years, 
about  half  a  million  pounds  sterling  worth 
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of  copper  ore  and  matte.  Some  of  the 
richest  copper  ores,  I  think,  in  the  world 
are  to  be  found  in  this  country.  Hem-.', 
a  copper  refining  plant  is  one  of  the 
most  urgent  necessities  that  we  have.  With 
these  few  remarks,  I  should  like  to  offer 
your  thanks  to  Mr.  Adam  for  this  paper, 
which  has  been  so  extraordinarily  interest- 
ing. 

Dr.  W.  A.  Caldecott  (Past-President): 
With  regard  to  the  amounl  oi  copper 
shipped  from  this  country,  if  one  includes 
the  great   copper  fields  of    Katanga,    in   the 


oversea  is  purely  an  economic  matter,  and 
a  question  of  cost   and  market. 

The  President:  1  understand  from  Dr. 
Caldecott's  remarks  that  this  is  not  pure 
copper  ready  to  be  made  up  into  electric 
wire,  and  sheets,  and  so  on,   but  that  it    is 

Copper   matte. 

Dr.    W.    A.    Caldecott    (Past-President): 

I  think  it  is  a  crude  term  of  copper,  which 
requires  subsequent  refining.  With  refer- 
ence to  what  Prof.  Stanley  said,  I  very 
much  doubt  whether  the  £13,000  worth,  to 
which      the      President     referred,      includes 


Fig.     IV.  —  Pouring     Blister    Copper. 


Belgian  Congo,  1  understand  that  there  is 
being  shipped  at  the  present  time  through 
Beira,  crude  metallic  copper  to  the  value 
of  some  three  million  pounds  per  "annum. 
Apart  from  electrolytic  refining,  there 
seems  no  reason  why  much  of  this  could 
not  be  converted  into  wire  in  this  Country. 
Prof.  G.  H.  Stanley  (Past-President): 
1  should  like  to  ask  the  President  why  he 
considers  it  wrong  to  ship  three  million 
pounds  of  copper,  because  we  cannot  use 
anything  like  that  amount  of  copper  in  this 
country'.'  Apart  from  the  question  of 
whether  all  or  most  of  this  copper  needs 
electro-refining — such     treatment     here     or 


copper  wire,  etc.,  imported  for  electrical 
apparatus. 

The  President:  The  statement  I  made 
was  £13,000  sterling  copper  bar,  ingol  or 
plate.  If  electrical  requirements  are  in- 
cluded, I  think  it  would  reach  a  liuinv  cit 
something  like  a  quarter-of-a-million.   There 

is  no  reason,  as  I  said  before,  why  we  should 

not  refine  some  of  this  copper,  at  any  rate, 
for  our  own  wants,  and,  it  there  is  anything 
over,  we  can  export   it. 

Mr.  J.  A.  Woodburn  (Associate).  I  have 
listened  with  very  great  pleasure  to  the 
paDer  by  Mr.  Adam  to-night,  and  probably 
will    have    something    more    to    say    once     i 
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have  read  it  through.  It  goes  into  the 
treatment  of  copper  ore  further  than  any- 
thing that  has  been  done  so  far  in  the  Trans- 
vaal, and  as  the  ore  contains  gold  and  silver, 
it  necessitates  electrolytic  refining.  In  the 
Northern  Transvaal  the  ore  dees  not  con- 
tain any  appreciable  quantity  of  the  precious 
metals,  and  thus  the  matte  can  be  refined 
by   the  ordinary  smelting  methods. 

The  whole  question  of  copper  production 
is  one  which  ought  to  be  gone  into  very 
carefully,  because  if  you  include  the  Tan- 
ganyika production  in  the  South  African 
output,  there  is  going  to  be  a  large  export 
nt  copper  in  the  near  future. 

If  copper  refining  were  adopted,  South 
Africa  could  not  utilise  all  the  pure  copper 
and  would  have  to  export  it.  It  dues  not 
seem  to  be  outside  the  bounds  of  possibility 
to  get  a  market  for  copper  equal  with  other 
countries,  and  in  that  way,  not  only  create 
further  industries  in  this  country,  but  be 
able  to  export  pure  copper  for  manufactur- 
ing purposes  in  other  countries.  That,  I 
think,  must  be  considered  in  connection 
with  any  question  of  copper  refining,  be- 
cause at  present,  and  for  some  time  to 
come,  the  total  consumption  in  South 
Africa  will  not  conn.'  to  anything  like  the 
production,  when  Tanganyika  has  reached 
its   full  output. 

I  understand  the  bulk  of  the  Tanganyika 
ores  are  not  so  suitable  tor  smelting,  and 
for  some  of  the  ores  the  wet  method  may- 
have  to  be  adopted.  The  whole  question 
is  being  carefully  considered,  and  as  soon 
as  a  definite  method  of  treatment  has  been 
agreed  upon,  the  total  output  should  be 
greatly  increased. 

Mr.  H.  A.  White  (  Vice-President) : 
With  reference  to  what  has  just  been  said, 
I  should  like  to  say,  that  a  few  months  ago 
there  were  some  gentlemen  from  the  district 
of  Tanganyika  looking  round  the  Hand  to 
see,  if  any  of  the  ideas  in  vogue  here  could 
be  used  in  Tanganyika.  The  real  difficulty 
about  this  shipping  of  copper  lo  New  York- 
seems   to  have    been   overlooked. 

The  real  point  about  it  is  this:  at  the 
present  time  our  shipping  facilities  are  being 
cur  clown,  and  we  are  sending  from  this 
country  metal  to  New  York  and  re-import- 
ing  that  to  England.  There  seems  to  be 
very  little,  to  my  mind,  to  prevent  out- 
sending  that  ore,  or  that  ore  product,  direct 
to  England. 

Mr.  H.  R.  Adam  (Member  of  Council): 
In  fairness  to  the  Khodesian  Company,  I 
m,i\     say    they    did    their    best    to    sell    their 


copper  to  Britain,  but  the  penalties  for 
impurities  were  very  much  more  severe 
with  British  buyers  than  with  the  American, 
that  is,  before  the  war  broke  out. 


CONCRETE  SHAFT  EQUIPMENT  AT 

THE  BANTJES  CONSOLIDATED 

MINES. 


By  W.   \V.  Lawrie  and  G.  Hildick  Smith 
(Member*  of  Council). 


(Printed  in   Journal,  April,   1916.) 

REPLY  To   DISCUSSION. 

Mr.  G.  Hildick  Smith  (Vice-President): 
Unfortunately,  there  is  practically  no  dis- 
cussion on  this  paper  to  reply  to.  As  Mr. 
Lawrie  is  still  away  on  leave  I  am  respon- 
sible for  the  following  remarks:  It  is  un- 
fortunate that  there  has  not  been  any  real 
discussion  on  this  question,  because 
evidently  this  paper  has  brought  this  form 
of  shaft  equipment  to  the  notice  of  men  on 
the  Rand,  with  whom  lies  the  decision  as 
to  the  method  of  shaft  equipment  on  the 
mines.  I  have  had  at  the  mine,  presum- 
ably, as  a  result  of  this  paper,  several 
managers,  underground  managers  and  mine 
captains,  who  came  to  further  investigate 
the  possibilities  of  concrete  equipment  in 
shafts.  This  goes  to  prove  that  after  all  some 
of  our  papers  evidently  are  of  practical  use, 
so  that  Mr.  Weston  was  right  when  he  said 
that  the  practice  might  be  introduced  into 
quite  a  number  of  other  mines,  and  I  be- 
lieve that  since  this  paper  has  been  written 
it  is  actually  being  introduced  into  other 
mines. 

The  remarks  of  Mr.  Foster  Bain  are  very 
interesting,  and  it  is  unfortunate  that  lie 
did  not  give  us  more  detailed  descriptions 
of  what  is  the  practice  at  the  Creighton 
Mine  of  the  Canadian  Copper  Company. 
With  regard  to  their  method  of  equipping 
he  says,  in  respect  to  the  tieing  in  of  rails, 
it  was  not  felt  safe  to  place  the  rails  directly 
on  the  concrete  stringers,  steel  girders  of  a 
special  design  being  set  in  the  concrete  as 
sleepers.  It  would  be  interesting  to  know 
in  this  ease  what  happens  when  a  skip 
becomes  derailed,  much  more  damage  would 
then  be  done  than  is  the  case  with  ski]) 
derailments  in  a  shaft  with  our  type  of 
equipment  where  when  the  skip  becomes 
derailed,  as  Mr.  Price  mentioned,  very 
little  harm  is  done.  It  would  also  be  most 
interesting  to  know,  how,  with  a  dip  of  55 
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degrees,  the  rails  are  anchored  to  the  steel 
sleepers. 


THE  ENCOURAGEMENT  OF  FIRST 
AID  WORK  ON  THE  MINES:  SOME 
SUGGESTIONS  BASED  ON  CROWN 
MINES   EXPERIENCE. 


By  A.  J.  Brett. 


(Printed   in  Journal,   June,   1916.) 


DISCUSSION. 

Mr.  G.  Hildick  Smith  (Vice-President): 
Mr.  Brett's  practical  paper  on  First  Aid 
work  has  been  read  at  a  very  opportune 
time,  as  the  local  "  Safety  First  "  move- 
ment requires  a  First  Aid  movement  in 
conjunction  with  it  before  it  can  be  said 
that  we  are  doing  everything  possible  to 
save  life  on  the  mines  of  the  Rand.  The 
importance  of  First  Aid  work  on  the  mines 
is  fully  recognised  by  the  Directors  of  the 
Mining  Groups,  as  is  shown  by  the  fact 
that  the  Chamber  of  Mines  has  lately 
agreed  to  the  following  suggestions  of  the 
Prevention  of  Accidents'  Committee 

A.  The  class  fees  of  any  man  who 
attends  more  than  ninety  per  cent,  of  the 
classes  forming  a  course  of  First  Aid  In- 
structions, as  offered  by  the  South 
African  Red  Cross  Society,   be   refunded. 

B.  A  bonus  of,  say,  a  guinea  be  paid 
to  every  man  who  obtains  the  advanced 
certificate  or  medallion  of  the  S.A.  Red 
Cross  Society. 

Note. — It  is  estimated  that  the  cost  of  the 
foregoing  two  suggestions  may  ap- 
proximate to  £1,800  per  annum  for 
the  Rand.  Recommendations  A  and 
B  do  not  apply  to  officials  who  are 
compelled  by  the  Regulations  to  hold 
certificates. 

C.  A  monthly  bonus  be  paid  to  a  com- 
petent certificated  man  at  each  shaft 
(such  as  the  Mine  Captain's  clerk),  or, 
where  two  shafts  are  close  together,  to 
one  man  for  the  two  shafts.  This  man 
to  be  designated  Ambulance  Officer,  and 
to  be  charged  with  the  dut\  of  looking 
after  all  First  Aid  equipment,  supervising 
the  rendering  of  First  Aid  to  all  serious 
cases  and,  generally,  keeping  in  touch 
with  First  Aid  work  on  his  mine,  or 
section  of  his  mine,  as  the  case  may  be. 
He  should  be  in  possession  of  a  roll  of 
all  First  Aid  men  on  his  section  and, 
further,   he  should   be  in  possession  of  a 


certificate  not  more  than  three  years  old. 

D.  Prizes  shall  be  provided,  to  be  com- 
peted for  by  the  several  teams  from  eacb 
mine,  say,  an  underground  team  against 
a  surface  team,  or  section  against  section. 

E.  The  necessary  expenditure  for  the 
purchase  of  First  Aid  class  apparatus 
should  be  authorised. 

In  order  to  make  the  First  Aid  movement 
a  real  success  the  employees  of  the  mines 
must  pull  their  weight   in   the  matter.     At 
present  they  are  not.  as  a  whole,  sufficiently 
interested  in   First   Aid  work.     In  order  to 
improve  matters  in  this  respect  the  Crown 
.Mines    have    had    to   offer    their   employees 
inducements  to  encourage  them  to  take  an 
interest   in  First   Aid.     The  system  adopted 
by   the   Crown    Mines   leaves   little   room   for 
improvement,   and   is  excellent  as  far  as   it 
gees.     The  question  is,  does  the  scheme  go 
fir  enough  in  inducing  employees  to  interest 
themselves  in  First  Aid  and  'assist  in  creat- 
ing a  really  efficient  local  First  Aid  force? 
The  ideal  result  of  the  First  Aid  movement 
would    be   that   all   mine   employees   should 
hold  First  Aid  certificates,  and  all  be  kept 
in    practice    at    First    Aid   work;   as    to    how 
near  it  is  possible  or  practicable  to  approach 
such  an   ideal  remains   to  be   proved.     The 
amount    of    progress    and    improvement    in 
First  Aid  work  on  the  mines  unfortunately 
depends   on   how   much    the   employers   are 
willing   to   spend   to  encourage   their   work- 
men in  this  work.      It  will  cost  much  more 
than    £1,800   per   annum,    as    estimated    by 
the  Prevention  of  Accidents'  Committee,  to 
make   a   really   efficient    First    Aid   force  on 
the    Band,    as,    in    addition,    to   the    induce- 
ments  offered    by    the    Crown    Mines    some 
such    further   inducement    as    the    following 
would  be  necessary  in  order  that,  perhaps, 
half  the  white  workers  on  the  mines  would 
eventually    become    efficient    in    First    Aid 
work. 

1.  Preference  to  be  given  to  men  apply- 
ing for  work  who  hold  a  First  Aid  certi- 
ficate. 

2.  Time  off  to  be  allowed  workmen  to 
attend  First  Aid  classes. 

3.  A  slightly  higher  rate  of  pay  to  be 
paid  to  men  holding  First  Aid  certificates 
less  than  three  years  old  as  compared 
with  men  on  the  same  class  of  work  who 
have  older  certificates  or  no  certificate  at 
all. 

4.  In  inter-mine  ambulance  competi- 
tions a  bonus  to  be  paid  to  all  men  hold- 
ing First  Aid  certificates  on  that  mine 
which   has   the   highest    percentage  of   its. 
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employees  with  First  Aid  certificates. 

It  lias  only  to  be  decided  as  to  what  we 
are  out  for  in  regard  to  First  Aid  work,  or, 
in  other  words,  as  to  what  amount  the 
mines  are  willing  to  expend  to  obtain  good 
results  in  the  saving  of  life  and  prevention 
of  suffering,  as  the  limit  of  expenditure, 
under  existing  conditions,  will  limit  the 
efficiency  and  strength  of  the  First  Aid  force 
on  the  mines. 

The  President:  I  am  very  glad  to  see 
lure  this  evening  one  of  our  newest 
members — Dr.  Orenstein,  whom  I  would 
ask  to  say  a  few  words  on  the  subject  of 
mine  ambulance  work,  because  I  know  he 
has  been   interested  in  this  subject. 

Dr.  A.  J.  Orenstein  (Member):  I  really 
think  it  is  very  encouraging  that  this 
Society  has  found  time  to  allow  Mr.  Brett 
to  read  a  paper  on  this  subject,  as  it  shows 
that  First  Aid  is  receiving  the  attention, 
which   it  so  richly  deserves. 

A  mortality  of  about  3J  to  4  per  thousand 
employees  among  the  whites  and  natives — 
it  runs  practically  parallel — is  caused  by 
accidents,  and,  in  addition  to  this,  a  total 
of  one  half  of  the  morbidity  among  the 
natives  is  caused  by  accidents;  this 
amounts  to  thousands  and  thousands  of 
days  of  work  lost  per  annum.  I  think  that 
of  these  accidents  among  natives  60V  are 
minor  things,  such  as  scratches,  and  these 
cause  a  great  deal  of  loss  to  the  mines. 
From  an  economic  point  of  view,  it  is  quite 
obvious  to  all  of  you,  it  does  not  matter 
whether  a  man  stays  in  hospital  for  three 
weeks  with  an  ulcer  on  his  leg — there  are 
many  natives  staying  in  the  hospitals'  on 
the  mines  now  fur  weeks  at  a  time  because 
■of  minor  affect  inns  to  the  legs — or  because 
of  a  broken  bone.  Of  course,  prevention 
of  these  accidents  by  such  means  as  boots 
and  leggings  should  come  in;  and,  after 
all,  1  think  this  would  pay  if  it  were  effici- 
ently carried  out.  But  it  would  reduce 
the  loss  of  time  among  natives,  if  every 
native  could  feel  that  he  could  go  to  his 
immediate  "  baas  "  and  get  some  sort  of 
treatment  for  his  wound.  Such  treatment 
would  considerably  reduce  the  time  spent 
in    hospitals. 

But  what  particularly  strikes  me  is  this: 
Granted  that  while  it  is  desirable  to  have, 
if  possible,  every  white  man  underground 
in  possession  of  a  First  Aid  certificate — 
(remembering  that  there  are  about  10 
natives  to  each  white  man,  and  that  we 
cannot  teach  the  natives  First  Aid),  it  is 
improbable,   in   spite  of  the  encouragement 


recently  held  out  by  the  Groups,  that  we 
shall  get  this  100%  efficiency;  but  suppos- 
ing, say,  10,000,  or  even  5,000  want  to  take 
up  First  Aid  work — how  are  we  going  to 
teach  them,  and  having  put  them  through 
a  more  or  less  perfunctory  course  of  in- 
struction, how  many  of  these  would  forget 
all  about  it  unless  they  repeat  their  course? 
In  other  words,  having  made  arrangements 
to  teach  as  large  a  number  of  men  as  pos- 
sible, we  must  also  encourage  these  men 
to  repeat  their  course  at  intervals.  Now, 
supposing  we  get  10,000  or  5,000  applica- 
tions for  men  on  the  Beef  to  be  taught 
First  Aid,  who  is  going  to  do  the  teaching'.' 

In  Pennsylvania,  the  bulk  of  the  instruc- 
tion to  coal  miners  is  done,  not  by  medical 
men,  but  by  laymen  specially  trained  in 
First  Aid  work  to  teach  the  miners.  I 
think  we  might  well  adopt  this  course. 
The  number  of  medical  men  on  the  mines 
here,  who  give  their  full  time  to  mine  work, 
is  very  small;  their  time  is  very  fully 
occupied.  Many  of  them,  although  they 
know  medicine,  are  not  perhaps,  quite  pre- 
pared to  teach  First  Aid,  because  they  do 
not  take  any  special  interest  in  the  matter, 
in-  are  not  naturally  good  teachers.  The 
detailed  knowledge  of  a  subject  does  not 
necessarily  make  one  a  good  teacher.  Would 
it  not  be  worth  while  considering  whether 
we  could  not,  by  some  means,  get  laymen, 
hospital  superintendents,  or  miners,  or 
office  staff — I  do  not  care  who  they  are — 
specially  train  these  by  a  few  selected 
teachers,  and  thus  form  a  corps  of  instruc- 
tors who  could  teach  the  elements  of  First 
Aid  to  miners  in  a  way  that  would  interest 
them  more  than  instruction  by  a  medical 
lecturer,  who  is  apt  to  slip  oft'  into  teehnica- 
lit  ies '.' 

I  know  complaints  exist  amongst  miners 
that  classes  in  First  Aid,  as  carried  out  to- 
day, are  occasionally  given  to  them  in  a  way 
which  is,  using  a  popular  expression,  above 
their   heads. 

The  opportunity  for  a  new  start  now 
exists,  and,  I  for  one,  feel  that  a  start 
should  be  made  along  the  lines  of  selecting 
some  of  the  best  intsructors  among  medical 
men,  and  organising  special  classes  for  men 
wliu  would  be  prepared  to  go  on  and  spread 
First  Aid  work  among  the  miners.  That 
is  an  idea  I  would  like  to  put  before  this 
Society  and  the  S.A.  Bed  Cross  for  their 
careful  consideration.  I  know  a  great  many 
difficulties  arise.  I  know  it  is,  perhaps,  a 
little  difficult  to  carry  a  thing  of  this  sort 
into    effect     here,     because    of  professional 
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considerations,  but  I  think  these  difficulties 
are  not  insurmountable,  and  I  think  the  end 
in  view  certainly  justifies  most  careful  con- 
sideration of  this  point.  We  must  make 
the  First  Aid  classes  popular  and  attractive 
in  order  to  get  as  many  people  as  we  can, 
and  we  must  organise  the  course  on  much 
simpler  and  more  practical  lines.  I,  myself, 
do  not  care  a  hang  if  a  miner  knows  or  not 
whether  there  are  one  or  two  bones  in  the 
forearm  ;  but  I  do  care  that  he  should  know 
what  to  do  when  the  two  bones,  or  the  one 
bone,  happen  to  be  smashed,  and  that  he 
should  know  how  to  put  a  board  across  the 
broken  part  and  tie  it  up.  We  do  not  want 
our  miners  to  be  experts  in  anatomy,  or 
know  how  to  diagnose  and  treat  poisoning 
by  belladonna,  or  aconite,  or  other  drugs — 
drugs  which  are  merely  names  to  them,  and 
not  obtainable  on  mines.  But  we  do  want 
them  to  know  how  to  stop  haemorrhage, 
and  how  to  take  a  man  out  of  a  mine  with- 
out causing  him  unnecessary  pain,  and  how 
t<>  tix  up  a  fracture,  which  is,  after  all,  a 
very  commonsense  thing,  so  as  to  prevent 
further  damage  than  that  which  has  been 
done  in  the  accident. 

The  President:  With  your  permission,  I 
should  like  to  interject  into  this  discussion 
once  more  on  two  points  raised  by  the  last 
speaker.  The  first  is,  I  cannot  believe  he 
is   sincere  when   lie   says  a    kafir  cannot   be 

taught  First  Aid,  because,  I  believe  a  kafir 
can  be  taught  First  Aid,  and,  as  a  matter 
of  fact,  the  actual  proposal  has  been  made 
to  me,  as  Chairman  of  the  Pied  Cross 
ety,  that  Mime  kafirs  should  be  taught 
First  Aid. 

Now,  with  regard  to  the  second  point, 
that  is,  teaching  by  medical  men  and  teach- 
ing by  laymen,  or  demonstrators,  I  have  a 
very  great  deal  of  sympathy  indeed,  from 
a  practical  point  of  view,  with  what  Dr. 
Orenstein  lias  said.  The  question  that  has 
been  raised,  as  to  whether  the  work,  should 
not  be  done  by  trained  laymen,  is  one 
which,  I  may  say,  is  receiving  considera- 
tion at  present,  and  I  can  assure  Dr.  Oren- 
stein  it  will  receive  every  possible  considera- 
tion that  the  Council  of  the  Red  Cross 
Society  can  give  it.  and  I  sincerely  hope 
that  something  will  eventuate  which  will 
be  of  very  great  practical  use  to  the  men 
whom  we  wish  to  assist,  namely,  the  miners 
themselves. 

Mr.  T.  P.  Waites  (Member):  With 
regard  to  this  matter  of  First  Aid.  I  should 
like  to  say  that  I  agree  in  Into  with  what 
Dr.   Orenstein  has  put  before  us.     I   would 


like  to  ask  also,  seeing  there  are  some  strong 
representatives    of    the    Red    Cm,,     Soc 
here,   whether    they    have    considered 
mentality  of  the  men  in  connection  with  the 
manual,   which   the   men   have   had   to   take, 
whether   they    understood    it    .a-    not. 

With  regard  to  the  lectures  and  the  men 
not  attending,  I  know  absolutely  that  the 
lecturer's  time  is  considered  first  and  the 
miners'  not.  Also,  I  am  quite  satisfied 
that,  if  we  had  lay-lecturers,  instead  of 
medical  men  as  lecturers,  the  matter  could 
he  put  before  the  men  in  a  form  which 
they  could  understand.  There  are  far  too 
many  technical  words.  An  advance  has  been 
made  through  a  small  pamphlet,  or  Manual 
issued  by  the  Rand  Mutual  Assurance 
Company.  This  was  distributed  through,  .ut 
the  mines  quite  free  to  underground  workers. 
and,  at  a  charge  of  6d.  to  the  surface  men, 
and  judging  by  the  way  it  was  given  out, 
and  taken  up,  I  hope  that  it  has  been  very 
generally  read,  and  that  the  men  are  wiser. 
But  so  many  of  these  men,  after  they  have 
done  their  eight  hours  or  more  underground, 
do  not  feel  disposed  to  go  in  for  what  to 
them  is  intellectual  work.  I  think  I  can  put 
myself  in  the  position  of  an  average  man: 
when  I  have  done  my  eight  hours'  shift 
underground,  I  do  not  feel  disposed  to  do 
any  heavy  reading.  How  much  more  so 
would  it  be  for  those  whom  I  might  call 
semi-literate,  and  who  do  not  do  any  read- 
ing at  all  except  certain  portions  of  the 
daily  newspaper.  Before  you  can  gel  them 
to  grasp  this  matter  of  First  Aid — I  am 
talking  now  of  the  theory  of  it — these 
lectures  will  have  to  be  cut  down  and,  at 
the  same  time,  will  have  to  be  made  much 
more  simple,  much  more  interesting,  and 
much  more  acceptable.  A  great  many  of 
the  miners  are  like  other  people;  they  are 
very  willing  to  do  these  things  when  they 
are  compelled.  I  am  perfectly  satisfied 
that  the  inducement  of  prizes  has  no  effect 
on  them  at  all.  But,  with  the  large 
number  of  accidents  that  are  occurring  daily 
in  our  mines,  I  quite  agree  with  a  recent 
correspondence,  which  said  that  each  man 
ought  to  be  compelled  to  study  for  his  certi- 
ficate in  First  Aid  concurrently  with  his 
blasting  certificate.  1  also  think,  consider- 
ing the  large  percentage  of  Dutchmen  who 
are  working  underground,  that  a  translation 
of  this  Manual  into  the  Taal  would  reach  a 
considerable  percentage  of  men  which  the 
present  one  does  not  reach.  And,  I  think 
also,  that  it  is  rather  asking  too  much  that 
the   officials  of  the   mine   should   have   tins 
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work  thrown  on  them.  From  what  I  see, 
the  shift-boss  has  quite  enough  to  do  with- 
out having  to  interest  men  in  matters  of 
First  Aid.  The  matter  will  have  to  be  gone 
into  by  the  Bed  Cross  Society,  and  there 
ought  to  be  some  orgaised  system  of  lectur- 
ing, for  preference,  those  lecturers  should 
be  laymen  who  understand  the  miners  and 
the  mentality  of  the  men  to  whom  they  are 
giving  forth  of  their  knowledge.  It  is  no 
use  saying:  "This  is  good  enough,"  and 
"  These  are  our  works  and  our  manuals  "; 
unless  you  go  down  and  see  who  these  men 
are  to  whom  you  are  giving  this  food,  for, 
what  is  one  man's  meat  is  another  man's 
poison,  in  this  as  in  other  things.  Further, 
it  is  only  a  cram  as  it  stands  at  present. 
I  will  again  throw  it  out  that  the  plainest 
food  be  given  to  these  miners;  no  intellec- 
tual men  would  undertake  the  work;  but, 
I  think  the  First  Aid  movement  that  this 
Society  has  taken  up,  especially  this  paper, 
on  the  encouragement  of  it — by  Mr.  Brett, 
is  aimed  directly  at  encouraging  the  prac- 
tice, and  I  think  practice  ought  to  be  a 
little  more  considered.  The  lectures,  as 
I  have  experienced  them,  are  not  intelligible 
to  the  ordinary  miner.  The  practical  pari 
given  by  a  layman,  or  superintendent  of  the 
native  hospital,  is  understood  and  interest- 
ing, and  the  men  also,  showed  that  they 
were  efficient  in  practice,  and  many  of  them 
who  were  almost  ignorant  of  the  theory, 
were  efficient  in  the  practical  part. 

The  President:  I  should  like  to  inform 
the  last  speaker  that  the  Manual  is  being 
translated  into  the  Taal,  and  will  be  issued 
shortly   by   the   Band    Mutual   Society. . 

Mr.'  T.  P.  Waites :  May  I  ask  if  you  can 
(ell  us  what  percentage  of  underground 
workers  has  taken  the  Bed  Cross  Society's 
certificate,  or  its   equivalent? 

The  President:  The  Bed  Cross  Society 
has  issued  about  1,750  certificates. 

Mr.  T.  P.  Waites:  To  underground 
workers  ? 

The  President:  They  do  not  give  us  that 
information;  and  we  do  not  ask  for  it.  So 
1  am  afraid  I  cannot  answer  that  question. 

THE  MANGANESE  SILVEB  PBOBLEM 


By   Walter  Neal  (Corresponding   Member 
of  Council). 


(Printed  in  Journal,  September,  1916.) 


Dr.    W.    A.    Caldecott    (Past-President): 

I   lb  ml;   we  are  to  be  congratulated  on  re- 


ceiving this  paper  from  Mr.  Walter  Neal, 
who  is  not  only  one  of  our  oldest  Corre- 
sponding Members  of  Council,  but  has 
always  taken  a  keen  and  friendly  interest 
in  the  affairs  of  our  Society.  As  pointed 
out  some  years  ago,*  the  problem  has  long 
been  known  to  exist  in  Mexico,  but  I  think 
it  is  only  quite  recently  that  any  clear  light 
has  been  thrown  on  its  cause.  Some  time 
ago,  on  considering  the  point,  I  thought 
that  possibly  the  cause  might  have  been 
the  oxidation  of  metallic  silver  by  manga- 
nese oxide  into  silver  oxide  which  combined 
with  the  silica  present  to  form  silver  sili- 
cate. Mr.  White  assures  me,  however,  in 
view  of  the  work  which  he  has  recently 
carried  out  that  this  hypothesis  is  unten- 
able, mainly,  I  understand,  on  account  of 
the  ready  solubility  of  the  silver  in  the  ore 
in  ammonia,  which  he  thinks  would  not 
take  place  if  there  were  a  considerable 
quantity  of  silver  silicate  existing.  Possibly 
he  might  throw  a  little  more  light  on  that 
point. 

Mr.  H.  A.  White  (Vice-President): 
I  would  just  briefly  remark,  although  Dr. 
Caldecott  was  not  available  at  the  time,  I 
was  fully  aware  of  his  views  on  the  subject, 
and  I  bore  in  mind  in  the  investigation  I 
was  making,  the  possibility  of  the  existence 
of  silver  silicate,  but  could  find  no  reason- 
able confirmation,  from  the  experiments 
reported. 

THE   HABBENING   AND   ANNEALING 
OF  METALS. 


By  Thomas  Turner,  M.Sc,  Professor, 

.  University  of  Birmingham. 
(Hon.   Member.) 


The  President:  Prof.  Stanley,  as  pro- 
mised at  the  last  meeting,  will  now  demon- 
strate the  scleroseope  and   its  use. 

Prof.  G.  H.  Stanley  (Past-President): 
In  connection  with  Prof.  Turner's  paper  it 
was  stated  by  the  President  at  the  last 
meeting  that  some  account  of  the  methods 
is  use  for  determining  hardness  would  be 
acceptable  to  the  members,  though,  I  think, 
we  must  assume  that  I  can  present  nothing 
which  will  be  of  any  novelty  to  the  author. 

The  methods  of  present  day  importance 
air  those  I  mentioned  previously,  i.e., 
Brinell's  and  Shore's  scleroseope.  The 
I  miner  depends  on  pressing  a  steel  ball  of 
known  diameter  into  the  metal  under  exami- 
'See  thin  Journal,  Vol.  VIII.,  Jan.  1908,  pa^e  204. 
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nation,  by  means  of  a  known  pressure. 
Usually  a  standard  size  ball  of  10  mm.  or 
5  mm.  diameter  is  used  under  a  standard 
pressure  of  3,000  kg.,  which  is  maintained 
for  15  seconds  for  iron  or  steel,  and  30 
seconds  for  softer  metals.  When  the  pres- 
sure is  released,  a  small  depression  remains 
on  the  surface  of  the  specimen,  and  by 
dividing  the  total  pressure  on  the  ball — in 
Kg — by  the  spherical  area  of  the  depres- 
sion, a  "'  hardness  number  "  is  obtained. 
If  D=diameter  of  depression,  measured 
under  a  microscope,  r=radius  of  ball,  K= 
total  pressure  in  kilograms,  and  H  the 
"  hardness  number." 

H  = *  = 

■277i-(r-  NV-— I); 

The  lantern  slide  exhibited*  illustrates  such 
a  machine. 

This  can  be  regarded  as  the  standard 
method,  because  the  values  obtained  are 
generally  considered  to  be  the  most  reliable 
yielded  by  any  of  the  methods  proposed, 
but  obviously  this  instrument  has  limita- 
tions in  its  applicability  to  engineering  or 
metallurgical   practice. 

To  render  the  results  more  easily  obtain- 
able, and  without  such  careful  measure- 
ment or  calculation,  [Martens  devised  the 
form  shown  in  the  next  slide!,  in  which 
an  indication  of  the  depth  of  the  depression 
produced  is  given  by  means  of  a  thread  of 
mercury  in  a  capillary  tube  :  being  magni- 
fied by  causing  a  plunger  to  pass  into  a 
mercury  reservoir  to  the  same  depth  as  the 
depression,  and  thus  displace  a  quantity  of 
mercury  into  the  capillary  tube.  The  other 
disadvantages  remain,  and  recently  a  port- 
able  form  of  the  apparatus  lias  been  describ- 
ed. +  Another,  which  weighs  less  than  7  lb., 
is  described  in  the  same  journal.  In  this  a 
ball  is  pressed  between  the  metal  under 
examination  and  a  bar  of  steel  of  standard 
hardness.  The  actual  pressure  is  in  this 
ease  immaterial,  and  the  relative  hardness 
varies  as  the  square  of  the  diameters  of 
the  indentations  and,  is  therefore,  rapidly 
ascertained. 

Sometimes  a  cone  is  preferred  to  a  ball, 
and  was  formerly  in  use  in  the  same 
manner. 

For  workshop  use,  the  Shore  scleroscope 
lias  many  advantages  which,  for  this  pur- 
pose, more  than  compensate  for  its  some- 
what  less  accurate   indications,   and   it   can 

•Harbord's  "S'eel."  p.  3S0. 

t  Rosenhain'a  "Physical  Metal  iiiyy,"  p.  220. 

I  Xetatbtrgteal  and  Chemical  Engineering,  May  15,  191(1,  p.  012. 


be  used  for  metal  ot  any  hardness,  a  point 
of  some  importanc  ,  since  in  the  Brinell 
method  an  extremelyt  hard  steel  may 
damage  the   ball  itself. 


Fig.   I. — Tin-  Shore  Scleroscope  Testing  Apparatus. 

The  slides  exhibited*  illustrate  the  appa- 
ratus and  the  method  of  employment. 

It  depends  on  the  measurement  of  the 
"  rebound  "  of  a  "  hammer  "  which  is 
dropped  upon  the  smooth  surface  of  the 
metal  under  examination  from  a  standard 
height.  The  "hammer"  usually  consists 
of  a  small  steel  cylinder  terminating  in  a 
cone,  the  point  of  which  is  provided  with 
a  rounded  diamond  tip,  0'02  in.  diameter. 
The  fall  of  this  on  to  quenched  steel  "  100 
hard  "  develops  a  pressure  of  about  500,1  inn 
lb.  per  sq.  in.  The  slides  show  the  instru- 
ment in  its  highest  state  of  perfection,  but 
quite  useful  work  can  be  done  with  the 
very  simple  form  which  I  have  exhibited,  ami 
which  was  made  in  our  engineering  work- 
shop. As  may  be  seen,  it  is  merely  a  jjass 
tube,  rather  less  than  1  cm.  in  diameter, 
graduated  to  enable  the  height  of  rebound 
of  the  little  ball  or  hammer  which  is  used 
to  be  read  off.  The  hammer  is  made  of 
hardened  tungsten  steel,  and  has  no  dia- 
mond point ! 

It  is  important  that  the  specimens  have 
a  smooth,  but  not  polished  surface,  and 
that  the  surface  is  horizontal  ami  the  glass 
tube  perpendicular.  Also  that  the'  metal 
is  very  rigidly  supported.  It  is  obviously 
mil    a    very    accurate    instrument,    ami    the 

i  loafs  Machine  Tnol  Co.,  New  Yurk 
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average  of  two  or  three  observations  should 
be  taken. 

Shore  claims  that  the  "  ball,"  or  Brinell, 
test  result  is  most  closely  connected  with 
the  ultimate  hardness  and,  therefore,  with 
the  ultimate  strength,  and  that  the  true  or 
normal  hardness  is  more  intimately  related 
to  the  elastic  limit. 

My  colleague,  Mr.  Alexander,  who  was 
responsible  for  the  construction  of  this 
simple  apparatus,  contributes  the  following 
Dotes   from   the   engineering   standpoint. 

Mr.  W.  Alexander  (Visitor)  (contri- 
buted): No  generally  accepted  defini- 
tion of  hardness  has  been  enunciated. 
Two  of  the  well  known  methods  for  deter- 
mining hardness,  mentioned  in  the  paper, 
are  those  of  Brinell  and  Shore.  The  Brinell 
hardness  is  really  the  resistance  of  a 
material  per  unit  area  to  impenetration  by 
a  ball :  the  scleroscope  hardness  of  Shore 
is  150  multiplied  by  the  ratio  of  the  elastic 
work  returned  in  raising  a  hammer  to  the 
total  work  of  fall,  when  there  is  spherical 
impenetration,  at  any  rate,  for  the  harder 
materials. 

In  any  tests  that  are  to  be  comparative 
there  should  be  as  few  disturbing  variables 
as  possible  in  the  conditions,  thus  in  the 
Brinell  test  the  load  and  diameter  of  ball 
are  kept  constant,  and  in  the  scleroscope 
test  the  height  of  fall  and  the  weight  of  the 
hammer  are  kept  constant.  On  the  other 
hand,  provision  for  non-disturbing  variables 
is  desirable  for  the  sake  of  greater  elasticity 
in  the  application  of  the  tests.  In  both  of 
the  tests  referred  to  the  shape  of  the  depres- 
sion varies,  i.e.,  the  linear  dimensions  are 
not  in  constant  proportion  for  different 
depths  of  indentation.  It  follows  that  the 
component  stresses  of  tension,  compression 
and  shear,  which  make  up  the  compound 
stress  producing  deformation,  have  ratios 
to  each  other  which  vary  with  the  depth  of 
depression,  and  this  is  one  explanation  as 
to  why,  with  the  same  material,  the  hard- 
ness determined  by  a  tool  of  a  given  curva- 
ture is  different  with  a  different  load  in 
tests  of  the  Brinell  type  and  different  with 
a  different  fall  of  hammer  in  tests  of  the 
scleroscope  type. 

When  the  depression  remains  of  constant 
shape,  such  as  is  given  by  a  conical  point 
(of  standard  angle,  say,  90°  in  a  static  test 
as  adopted  by  Ludwig),  then  the  compound 
stresses  for  a  given  material  are  induced  in 
constant  ratios.  Ludwig's  cone  is  thus 
superior  to  Brinell's  ball,  in  that  any  load 
can   be  applied  without  affecting  the   hard- 


ness result.  The  greater  elasticity  of  the 
method  involving  small  and  large  conical 
depressions  that  are  always  similar  is  a 
good  example  ot  the  advantage  arising  from 
the  application  of  the  principle  of  similitude, 
to  which  subject  Dr.  Stanton  has  recently 
drawn  attention  in  a  valuable  paper.* 

It  may  be  objected  that  in  practice  the 
cone  would  wear,  and  that  a  blunt  point 
would  give  wrong  results,  but  experiments 
by  the  writer  have  shown  that  considerable 
bluntness  does  not  appreciably  affect  hard- 
ness values;  this  holds  so  long  as  the 
depth  of  point  worn  off  is  not  more  than 
one-third  the  depth  of  indentation. 

A  further  sefiouj  disadvantage  of  the 
scleroscope  in  exact  determinations  is  that 
the  time  in  which  a  reading  must  be  taken 
is  very  short,  and  varies  inversely  as  the 
square  root  of  the  reading,  so  that  with  soft 
metals,  for  which  the  reading  is  low,  there 
is  a  greater  liability  to  a  ^iven  proportional 
error  than  with  harder  metals.  If  it  is 
attempted  to  get  greater  amounts  of  rebound 
by  increasing  the  fall,  it  has  been  found  in 
the  writer's  tests  that  the  ratio  of  rebound 
to  fall  for  a  given  material  and  weight  of 
hammer  is  not  constant.  This  is  probably 
due  to  the  resistance  to  plastic  flow  being 
greater  with  the  greater  speed  of  flow  with 
the  higher  falls. 

No  simple  relation  exists  between  the 
scleroscope  hardness  and  the  Brinell  hard- 
ness, since  the  former  is  dependent  on 
quick  plastic  deformation  and  on  the. 
absorbed  energy  of  vibration,  both  of  which 
disturbing  effects  vary,  in  a  non-propor- 
tionate manner,  with  the  material.  It  is 
better  to  rely  on  a  method  free  from  these 
objections,  and  this  throws  us  back  on  the 
static  method,  in  which  it  has  been  pointed 
out  the  conical  indenting  tool  is  preferable 
to  the  spherical  one. 

As  regards  the  areas  to  be  divided  into 
the  load  to  arrive  at  hardness.  In  both  the 
Ludwig  and  Brinell  tests  the  load  is  divided 
by  the  curved  area  of  depression.  The 
writer's  experiments  show  that  both  for 
spherical  and  conical  depressions  with 
various  cone  angles  a  more  constant  ratio 
is  obtained  by  taking  as  the  denominator 
the  flat  projected  area  of  depression.  If 
the  flat  area  be  taken  this  has  the  advantage 
of  less  laborious  calculation.  Results  for 
two  different  metals  and  various  cone  angles 
are  appended,  A,  and  A2  being  the  flat  and 
curved  areas  respectively  in  square  inches. 

•  "The  Principle  of  SimTlituHt-  Engineering  Pesien,"  paper  read 
before  Section  G.  of  the  Brit.  Assoc,  at  Newcaetle-on-T?  ne, 
Sept.   7,   1916. 
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Unwin  stales  that  the  bensile  strength 
per  square  inch  ol  reduced  area  of  specimen 
is  about  0'335  of  the  cone  hardness  deter- 
mined witli  a  cone  having  an  angle  of  90°. 

It  may  lie  of  interesl  to  some  members 
to  have  an  explanation  of  the  component 
stresses  that  make  up  the  compound  stress 


and     Kmmpjeria     Ethclce,     .1.      M.      VV 1.       The 

bulbs  of  Ornithoijlotsum  glaucum,  Salis.,  '  ape 
Slangkop,'  a  plant  which  causes  cattle  poison 
ing  contain  a  bitter  substance  of  a  glucosidic 
nature,  not  yet   isolated  in  a  pure  state,   which  has 

an    intensely    poison, mis    act typical    of    the    digi 

talis    group    of    heart     poisons.        Homeria    pallida 
Baker,    which    occurs    com! tly    in    the    Transvaal 


Angle  of  Cone. 

Load  in  Ihs. 
F 

Muntz    Metal. 

Mild  .Steel. 

F 
A, 

V 

A.j 

F 

A, 

F 

A, 

24°  36' 

43°  20' 

84°  30' 

135°     0' 

1115 

31  1,000 
261,000 
246,000 
216,000 

ii7,200 

96,500 

174,500 

199,900 

406,01)1) 
333,000 
267,000 
206,000 

86,800 

129,700 
178,500 
1  "2,000 

arising  from  curved  depression.  Due  to 
the  radial  pressure  outwards,  shown  by  the 
arrow  in  the  figure,  let  the  fibres  initially 
occupying  the  positions  A,  and  15,  he 
pressed  out  to  positions  A.,  ami  15.,.  The 
shift  A,A2  must  necessarily  he  greater  than 
B,B2,  for  a  greater  displacement  of  metal 
cannot  occur  in  A, A.,  than  in  15,15.,.  Cir- 
cumferential stresses  are  induced  and  on 
the  faces  of  portion  K,F,(  1 ,  H, ,  which  laces 
are  inclined  at  45°  to  the  directions  of  the 
compressions  ami   tensions,   shear  forces  as 


Fig.   II. 

shown   are    induced,    and   the   final   form    is 
shown  by  E„F.,G0H„ — lozenge  shaped. 
The   meeting   then   terminated. 

Notices  and  Abstracts  of  Articles  and 
Papers. 


CHEMISTRY. 

South   African   Drugs   ami    Poisonous   Plants. 

— "  A  brief  review  is  given  of  the  results  of  the 
examination  of  a  number  of  plant  products  from 
South  Africa,  including  Senecio  latifolius,  III'. 
Acohanthera  venenata,  G.  Hon..  Slrt/clinos  /fin 
ningtii,    Gilg.,    Baro&ma    r.ini..-1/i,    Eckl.    et    Zeyh., 


and  is  said  to  cause  much  loss  of  cattle  by  poison- 
ing, contains  an  alkaloid  winch  has  not  yet  been 
fully  investigated.  Crotalaria  Burkeana,  Benth., 
which  causes  the  disease  of  stock  known  as  '  stiff  - 
sickness, '  contains  traces  of  an  alkaloid  devoid  of 
physiological  activity  and  a  number  of  amorphous 
products  of  indefinite  character  which  have  not 
yet  been  fully  investigated.  Chailletia  cymosa, 
Hook.  [Dichapetalum  cymosum,  Hook.),  known 
as  '  gif t-blad  '  or  '  gift -blaar,'  which  causes  much 
loss  of  stock  in  the  Transvaal  and  in  Bechuana- 
land.  was  found  to  contain  two  resins,  one  readily 
soluble  and  one  sparingly  soluble  in  alcohol  and 
both  poisonous  to  animals.  No  poisonous  alkaloid 
was  detected.  The  roots  of  Mesembryanthcnium 
Mii/ioni,  N.E.Br.,  used  by  the  natives  of  the 
Transvaal  to  prepare  an  intoxicating  beverage 
called  '  khadi  '  and  by  white  people  as  a  substi- 
tute for  yeast  in  bread-making,  were  found  to  con- 
tain oxalates  equivalent  to  about  3%  of  oxalic  acid, 
but  no  glucosides  or  alkaloid.  The  organisms  pre 
sent  capable  of  producing  fermentation  were  a 
yeast  (Torula),  Mucor  crectus,  Aspergillus  orytaz, 
and  Aspergillus  niger,  the  latter  mould  producing 
a  large  amount  of  oxalic  aeid  when  grown  on 
sugar  solution."  Hull.  Imp.  Inst.,  1916,  ec,  27-37. 
Journal  of  the  Society  r,f  Chemical  Industry,  June 
30,    1916,    p     706.     (J.    A.    W.) 


Potash  in  Banana  Stalks.—"  In  the  course  of 
an  examination  of  the  banana  stalk  for  paper 
making,  it  was  found  that  the  stalk  contained 
potash.  In  the  Journal  Soc.  Chem.  I  nil.,  April.  29, 
1916,  I!.  H.  Ellis  gives  the  following  composition 
of    the   stalk  : 


Moisture    in    original    stalk 
Dried    Matter   in    original    stalk 
Ash     in     original     stalk 
Potash    in    origian)    stall: 
Ash    in    dried    matter 
Potash    in    dried    matter 
Potash     in     ash 

Dr    Hanley   also  extracted    the    juice   by   pressure 
in  a  small  meat    press,  anil    found    it    to  contain   0'7% 

potash  From  the  above  figures  it  will  be  noted 
that  the  dried  matter  is  as  rich  in  potash  as  kaiuit. 
Thus,  from  the  figures,  I  ton  of  banana  stalks  will 
yield   188  lb.   of   dried   matter  containing   13'7%   of 
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potash,  (K„0),  or  54  lb.  of  ash  containing  -175', 
potash,   or   25    lb.    of   pure    potash.     When   stripped 

they  have  an  average  weight  of  4  lb,  each  or  II 

Hi.  in  all,  representing  1,340  lb.  (about  12  cwt.)  of 
dried  matter  as  rich  in  potash  as  kainit." — Metal- 
lurgical '/"'/  Chemical  Engineering,  June  1,  1916. 
p    663      (G     11.   S.) 

New  Methods  fob  ihi  Analysis  or  Ltme- 
Sulfhub  Solutions  'Conclusions. — Methods  are 
now  available  for  estimating  iodometrically  the 
three  important  forms  of  sulphur  in  lime-sulphur 
solutions  thiosulphate  sulphur,  mono-sulphur,  and 
poly-sulphur,  thiosulphate  being  the  substance 
directly  titrated  in  each  case.  The  methods  appear 
theoretically  sound  and  practically  applicable. 
The  use  of  a  single  standard  solution  which  can 
lie  so  easily  ami  accurately  prepared  and  used  as 
A'  10  iodine  means  a  possibility  of  increased 
accuracy  as  well  as  a  saving  of  time  over  the 
gravimetric  estimation  of  sulphur  as  barium  sul- 
phate under  conditions  which  demand  the  employ- 
ment of  an  empirical  factor. " — Robt.  M.  Chapin, 
Journal  of  Eng.  and  Industrial  Chem..— Chemical 
News,  July   14,   1916,  pp.   -21122.     (J.   W.) 

Determination  oi  Smali  Quantities  oi  Hydro- 
cyanic Ai  in.  '  The  accuracy  of  the  results  ob- 
tained  by  the  colorimetric  thiocyanate  method  of 
estimating  hydrocyanic  acid  (Francis  and  Connell, 
./  Amei  Chem.  Hoc,  1913,  u  .  1624)  are  vitiated 
by  factors,  such  as  the  potassium  chloride,  or 
hydrochloric     acid      present,      which      influence     the 

ionisatii f    ferric    thiocyanate,    and   moreover   the 

removal  of  the  sulphur  in  the  method  is  very 
tedious.  These  disadvantages  are  overcome  by 
the  following   modification  :     The   hydrocyanic  acid 

instilled  into  potassium  hydroxide  solution  and 
to  50  iv  of  the  distillate,  containing  O'l  to  8  mgm. 
of  potassium  cyanide,  I  cc.  of  yellow  ammonium 
sulphide  is  added  and  t lit-  liquid  is  evaporated 
to  dryness  in  the  water-bath.  The  residue  is 
I  hive    loin-    extracted    with    10   cc.    of   acetone,   the 

evaporated    resid if   the   acetone   extracts,   which 

contains  oulj  the  potassium  thiocyanate.  is  -di> 
solved  in  h  atei  .  made  up  to  50  ci  . .  2  cc.  of  0  5' 
ferric  chloride  solution  added,  and  the  colour 
matched  with  that  ol  a  standard  thiocyanate  solu- 
tion. Should  the  acetone  extract  be  coloured  with 
organic   matter   this  can   be   removed    b\    extracting 

the    aq is    solution    of    the    residue    with    ethyl 

acetate,  in  which  solvent  the  thiocyanate  is  in 
soluble."  M.  (i  .l'iu\so\  - -./,,„,-„„/  s,,r.  Chem. 
Industry,   July    15,    1916,    p.    735.     (A.    \V.) 

TrxiiAi  ion  in    Situates  with  Ferrous  Sui  in  mi 
Summary.     [.     The     authors     have      devised     a 
method    based    on    tin     well    known    ferrous   sulphate 
test   for  nitrates,  by  which   large  amounts  of   nitric 
aeul   may  be  titrated   directly. 

II.  The  accuracy  of  the  method  is  shown  by 
analyse-  ol  I  nown  amounts  of  nitric  acid  combined 
and  free,  comparison  being  made  with  the  usual 
standard  methods.  With  care  the  error  does  not 
exceed  1  :{IIU  of  the  quantitj  of  nitric  acid  esti- 
mated.    The   method    is    not    suitable   foi    traces. 

III.  Oonstancj    of   c litions   is   important.   The 

water  content  should  not  exceed  25%  of  the  sample 
titrated,  and  the  temperature  should  be  kept  below 
B0°     ( '.     Chlorates,     bromates,     iodates,     chlorides, 

bromides  and    iodides   interfere,   but    nitrites   d t 

when   sulphuric   acid    is   used   as   a   medium. 


IV.    -A   detailed    procedure   for   analysis   is  given. 

V. — Some  applications  of  the  method  to  technical 
analysis  are  included:  these  are  now  in  regular 
use  in  several  technical  laboratories."  —  F.  C. 
Bowman  and  W.  W.  Scott,  Journal  of  Em/,  and 
/ml.  Chem. — Chemical  News,  July  2S,  19115.  pp. 
39-41.     (J.    W.) 


METALLURGY. 

Alloy  Substitutes  fob  Gold  and  Platinum. — 
"Experiments  proved  that:  (1)  Metals  or  alloys 
of  metals  outside  of  the  precious-metal  groups, 
are  unsuitable  as  substitutes  for  platinum.  The 
gold  and  silver  alloys  of  palladium  have  been 
I  found  to  be  excellent  substitutes  for  platinum  in 
its  softer  forms,  and  while  not  SO  chemically  re- 
sistant, fill  all  requirements  where  conditions  are 
not  too  rigid.  (2)  Except  in  two  respects,  pure 
ductile  tungsten,  and.  to  a  lesser  degree,  molyb- 
denum, meet  all  of  the  specifications  of  a  practical 
substitute  for  platinum  and  its  alloys.  These  two 
defects  are  its  ease  of  oxidation,  and  the  difficulty 
with  which  it,  can  be  soldered  ;  and  they  have 
been  overcome  by  coating  with  a  precious  metal 
or  alloy,  the  resultant  material  being  in  many 
ways  far  superior  to  platinum  or  its  alloys.  This 
material  has  met  with  instant  demand,  is  in  many 
cases  replacing  the  best  platinum-iridium  alloys, 
and  permits  the  performance  of  work  which  has 
been  impossible  with  the  materials  hitherto  avail- 
able. And  (3)  wrought  tungsten  and  molybdenum 
wen-  produced  on  a  laboratory  scale,  but  no  suc- 
cess attended  the  attempted  production  of  alloys 
of  tungsten  with  gold  and  palladium  :  while,  on 
the  other  hand,  the  alloys  of  the  tungsten-molyb- 
di  linn  series  were  produced  in  wrought  form. 
These  operations  were  governed  entirely  by  metal- 
lographic  control,  and  their  success  suggests  the 
possible  application  of  a  similar  method  in  a  treat- 
ment of  such  metals  as  iridium,  tantalum,  rho- 
dium, osmium,  etc.,  in  combination  with  each 
other,     or     with     tungsten     or    molybdenum,     which 

may    result    in    the    productii f    alloys    possessing 

properties  far  superior  to  those  of  any  material 
now  available." — F.  A.  Fahrenwald,  Bulletin  109, 
A. I.M.E. — Mining  and  Scientific  Press,  Jan,  22. 
1916,   ii.    136.      (G.    H.    S.) 


Application     oi      X-Rays     to     Metallurgy. — 

"  About  "ne  year  ago  it  had  been  proven  that  with 
the  proper  X-raj  equipment  and  correct  time 
of  exposure,  blowholes  and  .similar  defects  could 
be  disclosed  in  solid  tal  "i  considerable  thick- 
ness. Since  that  lime  the  special  equipment  re- 
quired  for  this  kind  of  work  lias  been  further 
developed,  and  several  factors  essential  to  syste- 
matic and  successful  routine  work  have  been 
established  :  proportion  of  required  time  of  expo- 
sure in  thickness  of  metal:  dimensions  of  smallest 
air  inclusion  which  could  be  detected  in  a  given 
thickness  of  metal  ;  regulation  of  electric  current 
to  obtain  maximum  efficiency  and  best  results. 
Otln-r  points  winch  had  to  be  considered  were  to 
find    the    direction    from    which    further    progress    in 

the    applicat f    X-rays    to    metallurgical    work 

could  l.r  expected,  and  to  establish  the  technique  of 

talloradiography. 

By  anient  research  work  carried  on  in  this  coun- 
try's finest  laboratories,  these  problems  were  com- 
pletely solved  The  method  has  already  been  suc- 
cessfully  applied  to  research  work  in  connection 
with    important   metallurgical   problems,   for  instance 
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that  of  casting  copper,  ft  copper  is  oast  without 
additions,  the  metal  is  full  of  pores  and  blowholes, 
mechanically  unfit,  and  of  low  electric  conductivity. 
The  use  of  boron  flux  has  done  away  entirely  with 
the  difficultly  of  obtaining  sound  copper  castings  of 
high  electrical  conductivity.  In  the  difficult  i 
search  problems  of  this  work,  X-ray  investigations 
were  applied  with  much  success;  stereoscopic  radio 
photographs  of  copper  castings  were  taken,  so  that 
not  only  the  size,  but  also  the  relative  depths  of 
the   pores   could   be   studied.        Without    the   use   of 

X-rays    it    would    have    bee] cessary    to    machine 

off  layer  after  layer  of  the  many  sample  castings. 
Even  then  the  experimenter  would  have  had  t< 
build  up  a  mental  picture  of  the  defects  in  his 
casting  on  the  basis  of  wdiat  he  has  seen  on  each 
of  the  expose,)  layers.  From  the  radiographs  it 
was  possible  to  see  all  these  detects  at  once  without 
destroying   the   castings. 

The  value  of  metallo-radiographic  equipment  fo 
practical  testing  work  will  lie  recognised  as  soon 
as  the  metallurgists  will  have  had  occasion  to  get 
fully  acquainted  with  the  apparatus,  using  it  hist. 
for  a  while,  in  pine  laboratory  work.  The  metal 
lurgists  will  then  find  out  in  what  way  the  appara- 
tus will  assist  them  in  the  solution  of  their  mani- 
fold individual  problems.  The  method  of  metallo- 
radiography  will  be  of  special  value  in  examining 
tools,  autoclaves,  boilers,  high-pressure  cylinders, 
valves,  saws,  machine  shafts,  roller  bearings,  gear 
wheels,  axles,  cylinders  and  pistons  of  internal 
combustion  engines,  gun  barrels,  armour  plate, 
submarine    and    aeroplane    construction    parts,    etc. 

Research  work  of  the  most  interesting  kind  has 
been  carried  on  and  is  being  varried  on  at  present 
by  means  of  this  equipment  in  the  diffraction  of 
X-rays.  The  atoms  in  a  crystal  are  arranged  in  a 
definite  systematic  formation  and  their  inter- 
atomic distances  are  of  the  same  general  order  of 
magnitude  as  the  wave  lengths  of  X-rays.  Prof. 
Lane  of  .Munich  regarded  a  crystal  as  a  ready- 
made  natural  diffraction  grating  for  use  with 
X-rays,  but  his  method  is  not  well  adapted  to 
measuring  the  wave  length  of  X  rays  nor  to  a  study 
of  crystal  structures.  Prof.  \V.  L.  Pragg  conceived 
the  idea  of  using  a  crystal  as  a  reflection  grating, 
and  his  excellent  method  possesses  the  advantage 
that  the  results  are  easly  interpreted.  Using 
X-rays  and  by  examining  the  various  orders  of 
spectra  from  the  various  crystal  planes,  Professor 
Bragg  has  been  able  to  assign  a  definite  arrange- 
ment to  the  atoms  of  a  crystal.  As  a  result  of  the 
wonderful  work  in  X-ray  spectra,  the  Meudelejeff 
table  of  elements  is  to  be  largely  replaced  by  the 
Rutherford  system  of  atomic  numbers  which  is 
based  on  the  fact  that,  if  the  elements  are  arranged 
in  the  order  of  their  atomic  weights,  the  "  atomil 
numbers"  are  proportional  to  the  reciprocal  of  the 
square  roots  of  the  wave  lengths  of  the  character- 
istic X-rays.  The  crystallographer  is  now  able  to 
measure  the  distances  between  the  molecules  in 
crystals  and  is  able  to  assign  a  definite  structure  to 
them.  The  chemist  now  knows  that,  at  least  as 
far  as  crystals  are  concerned,'  ther-  are  no  such 
things  as  molecules  in  the  sense  in  which  the  word 
is  ordinarily  used  in  chemistry.  The  whole  crystal 
is  a  big  complex  molecule,  and  the  chemical  for- 
mula only  shows  the  relative  amounts  of  eai  h 
element   present. 

It  is  reasonable  to  assume  that  in  metals  the 
crystal,   not,  the   molecule,   is,    next    to  the  atom,   the 

unit  to  bi'  ( sidered.     It    has  been   found   that   it 

is    possible    to    use    ih..   characteristic    X-rays    as    a 


means  of  identify  ing  the  •  .  ion  1  li  rrn  ul  so  that 
in  the  measurement  ul  the  wave  length  of  the 
eharaeteristi'  \  rays  from  a  substance  we  have  an 
aci  urate  method  oi   analysis. 

The    points    mentioned    above    show    the    big 
opened    for   the    use   of    X  ra\    equipment    in    metal 
lurgical   laboratories.      Fui    both   practical   work  and 
research    an   enormous   field    of   stud;,    is   opened    to 
American       metallurgists."  Metallurgical       and 

CJiemical  Engineering,  March  15,  1916,  p  345 
(<:.  11.  S  i 

Haudinge  Mills  vl  Anaconda.—  "  At  the  time 
it  was  first  decided  to  remodel  the  concentrator,  it 
was  not   definitely  known   whether   pebbles  oi    steel 

balls  would  lie  used  for  grinding  in  the  Haidinge 
mills.      To    provide     for    tins    uncertainty    a    coiupro 

mise  was  effected,  ["he  nulls  were  made  10  ft.  x 
-I  ft.  and  built  sufficiently  strong  for  steel  halls 
in   case   balls    were   used.     Each   mill    was  equipped 

with   a   225   h.p.    motor   directlj    connected   tl gh 

a  flexible  coupling.  The  mill  Idled  with  pebbles 
takes    from     95     h.p      to     115     h.p      to    operate       [n 

case     steel      hails      »nr     Used      It      was     planned     to     pill 

in   a    false    w 1    lining    hack    of    the   steel    lining    in 

the  cylindrical  part  of  the  null  to  reduce  the 
effective   diameter   of   the   mill. 

This  latter  plan  was  finally  adopted,  anil  tin 
Hardinge  mills  will  he  equipped  with  the  false 
wood  lining.  15  in.  thick,  in  the  cylindrical  part 
of  the  mill,  and  a  Cascade  steel  loon-  With  this 
form  of  linine-.  the  mill  is  virtually  7^-  ft.yii  ft. 
and  requires  about  'J'2~>  h.p.  when  loaded  with 
steel  balls."-  F.  Laist  and  A  E.  Wigcin  Mining 
and  Scientific  Press,  March  25,  l!)lii.  p.  146 
(G     II.   S.| 


Slime  Agitator. — "  An  improvement  in  the  type 
of  agitator  commonly  known  as  the  '  Parral '  is 
patented  by  Bernard  MacDonald  of  South  Pasa- 
dena, Cal.     The  improvement  consists  in  providing 

the    circular    vat    with    a    bottom    shaped    as    shown 


in  Fig.  I.,  by  the  introduction  of  a  central  cone 
/;  and  sloping  side  C.  This  construction  forms  a 
trough  into  which  the  settling  solids  are  directed 
oid  again  drawn  up  to  tin-  top  of  1  he  vat  through 
the    airlifts    A'.     The   latter   di  angentially 

and  cans.'  a  swirling  motion  of  the  vat  contents, 
therebj    kei  ping    1  hem    in  n   and   affording 

opportunity    t"i    di   soluti if   tie-   precious   metals 

In  tlM-  1  yanide  solution."  .]/■  tallvrgical  mid 
( In  11,11  ul  Engint  •  ing,  \pi  tl  15,  1916,  p  151. 
(G.    II    S.) 
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Measurement  of  Grain  Size  ob  Metals. — "The 
author  emphasizes  the  value  to  the  user  of  physical 
tests  nt  metals.  Now  physical  and  mechanical 
properties  of  metals  vary  greatly  with  changes  in 
structure,  and  in  the  cases  of  pure  metals  and  solid 
solutions  the  quantitative  estim.it i I  the  struc- 
ture can  best  be  made  by  determining  the  grain 
size.  Such  measurements,  however,  only  become 
important  when  correlated  with  the  physical  pro- 
perties of  the  metal  or  alloy.  The  fact  that  these 
measurements  do  not  break  down  the  structure  of 
the  metal  gives  them  a  distinct  advantage  over 
mechanical  tests  in  determining,  for  example,  ten- 
sile strength  or  elastic  limits,  which  are  dependent 
on  fineness  of  grain.  The  method  is  one  of  the 
best  available  for  the  determination  of  the  relative 
quantities  of  crystalline  and  amorphous  phases,  and 
it  is  of  special  value  in  indicating  the  life  of 
metals  under  vibration,  in  the  estimation  of  the 
strength  properties  of  alpha  brass,  in  indicating 
hardness,  and  in  all  probability  in  throwing  light 
on    certain   corrosion    problems. 

The  following  methods  for  measuring  grain  size 
are  briefly  described:  (1)  the  planimeter  method, 
(2)  the  Heyn  method,  (3|  the  intercept  method. 
(4)  the  method  of  comparison  with  known  samples, 
(5|  the  author's  method.  This  method,  for  which 
great  rapidity  as  well  as  accuracy  is  claimed,  con- 
sists in  counting  tin-  grains  completely  included  and 
partly  included  in  the  circular  portion  of  an  image 
of  the  specimen  of  standard  magnification,  and  by 
means  of  an  empirical  formula  determining  there- 
from the  equivalent  number  of  whole  grains  in  the 
standard  area.  The  apparatus  and  manipulation 
required  for  the  measurements  are  described  in 
some  detail  and  a  few  simple  rules  for  sampling  are 
laid  down.  In  the  interpretation  of  results  care 
must  be  taken  to  distinguish  between  grain-size 
and    it'll  size.  In    cold-worked    metals    that    have 

been  annealed  and  sometimes  in  cast  metals  the 
grains  will  often  be  elongated,  but  in  elongation 
due  to  cold-working  measurements  parallel  and  per- 
pendicular to  the  direction  of  working  show  fairly 
constant    ratios. 

The  President,  in  commenting  on  the  paper,  re- 
ferred to  tlie  enormous  tenacity  attained  by  metals 
at  extremely  low  temperatures,  due  probably  to'the 
closeness  of  grain.  It  was  unfortunate  that  a  limit 
was  soon  reached,  foi  instance,  in  hardened  steel. 
below  which  the  grain  was  too  fine  for  Mr.  . Jeffries' 
method  to  be  applied.  He  hoped  further  research 
would  overcome  this  difficulty;  perhaps  some 
method  like  Bragg's  might  be  applied.  He  men- 
tioned that  whereas  a  0'58"o  carbon  steel  contained 
")..")40  grains  per  sq.  in.  as  forged,  and  4,500  as 
forged  and  annealed,  the  number  rose  to  330,000 
when  tin-  steel  was  water-quenched  and  reheated." 
— '/..  Jeffries,  Faraday  Society. — Metallurgical  and 
Chemical  Engineering,  June  15,  1916,  p.  679. 
(G.   H.   S.) 


MINING. 

Time  and  Labour  Saving  on  the  Mines — 
Sorting. — "  The  broad  principles  which  govern  the 
question  of  sorting  or  discarding  waste  rock  from 
the   oie    mined    are   as    follows:  — 

1.  Sorting  is  impossible,  firstly,  where  an  ap- 
preciable proportion  [of  the  country  rock 
carries  payable  values  and  cannot  readily  be 
distinguished  from  that  which  is  barren,  and. 
secondly,  where  the  waste  mined  in  the  stupes 
exists    in    narrow    bands. 


2.  Sorting  is  imperative  where  the  proportion 
of  waste  rock  broken  in  the  stupes  is  large, 
and  where  such  waste  lock  exists  in  relatively 
wide    bands    and    is    practically    valueless. 

The  majority  of  cases,  however,  fall  between 
these  two  extremes,  and  many  other  factors  have 
to  be  taken  into  consideration  before  it  is  possible 
to  decide  for  or  against  sorting  in  any  particular 
mine. 

The  distribution  of  the  gold  within  the  payable 
area  is  a  factor  of  great  importance.  In  most 
mines  the  gold  is  confined  to  the  bands  of  con- 
glomerate, and  the  quartzite  is  more  or  less  barren, 
but.  in  others,  gold  exists  in  the  quartzite  some 
little  distance  away  from  the  reef  in  a  narrow 
streak  carrying  carbon  and  in  bands  of  pyrites 
running  through  the  quartzite. 

In  these  latter  cases  the  Manager  must  decide 
for  himself  whether  the  average  native  or  other 
labourer  can  be  sufficiently  trained  to  distinguish 
the  barren  from  the  gold-bearing  rock,  and,  if  such 
decision    is    adverse,    sorting    becomes    impossible. 

Dealing  now  with  the  more  usual  occurrence 
when  only  the  bands  of  conglomerate  are  payable, 
and  when  these  are  mined  with  a  varying  propor- 
tion of  quartzite  carrying  little  or  no  gold,  the 
question  of  sorting,  naturally,  is  influenced  by  the 
value  of  this  quartzite  and  the  recovery  which  can 
be  obtained  from  it.  Probably  the  most  complete 
data  available  on  this  subject  is  that  obtained  by 
the  Mines  Trial  Committee  from  the  experiments 
carried  out  on  their  behalf  during  1913  by  Mr. 
Andrew    ( 'rosse 

For  these  experiments  samples  of  waste  rock 
were  collected  by  the  Committee  from  22  different 
mines.  These  samples  were  assayed  and  showed 
values  ranging  from  ,0'2  dwt.  to  0'35  dwt.  and  an 
average   value   of   0'29   dwt.   per   ton. 

As    regards   the   extraction   to   he    expected    from 

this    waste,    here,    again,    valuable    information    is 

obtained    from    the    same    experiments,    concerning 

which    Messrs.    Caldecott    and    White,    the    members 

of  the  Executive  Sub-Committee,  write  as  follows  : 

"  The  conclusion   to  be  deduced   from  an  exanii- 

"  nation    of   all    the    figures   given    is    that    the 

"  extraction   to  be  expected   from   waste  rock. 

"  such   as   is   usually   being  sorted   out   at    pre- 

"  sent,    would    not    be    much    lower    than    that 

"  obtained    from    the    ore    on    any    mine,    and 

"  that    an    allowance    of    •">",,    would    in    most 

"cases   amply    cover   the    deficiency." 

(In  a  mine  equipped  on  modern  lines,  the  average 
extraction  which  might  be  expected  from  reef 
would  be  about  96%,  so  that,  if  we  accept  the 
above  statement,  the  extraction  to  be  expected 
from  waste  rock  on  such  a  mine  would  be  about 
91% 

The  next  question  which  arises  is  the  percentage 
of  the  barren  quartzite  which  it  is  possible  to  sort 
without  undue  risk  of  rejection  valuable  gold-bear- 
ing rink.  This,  of  course,  will  vary  considerably, 
according  to  local  conditions.  A  good  rule  for 
arriving  at  such  a  figure  is  to  take  from  the  samp 
ling  records  a  large  number  of  complete  sections  of 
the  reef  series  (choosing  only  sections  where  the 
reef  is  fully  exposed)  and  to  calculate  the  probable 
stuping  width  therefrom.  This  can  be  done,  in 
cases  where  the  reef  width  plus  width  of  included 
waste  is  too  narrow  for  stuping,  by  adding  on  a 
sufficient  width  of  quartzite,  and.  in  the  case  of 
wide  reefs,  by  assuming  that  15  in.  of  waste  rock 
over    and    above    the    width    of    the    reef    series    still 
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to  be  stuped.  From  these  theoretical  stope  sections 
the  percentage  of  sorting  may  be  calculated  on  the 
assumption  that  From  bands  of  waste  nuclei-  4  in. 
in  width  nothing  will  be  sorted,  and  that  from 
other  bands  of  width  of  4  in.  and  over,  50  can 
be   sorted. 

Of  course,  this  rule  will  not  be  unite  accurate 
for  every  section,  but  it  is  probable  that  in  most 
cases  it  will  give  a  figure  closely  approximating  to 
the    percentage    of    sorting    which    can    be    attained. 

Having  dealt  with  the  possibility  of  sorting,  we 
now  have  to  consider  the  circumstances  under 
which    it    is    advisable. 

The  main  points  to  be  taken  into  account  under 
this  head  are.  the  recovery  which  would  be  yielded 
by  sortable  waste  it'  it  were  to  be  treated,  and  the 
cost    of    such    treatment. 

As  regards  the  recovery  to  be  expected,  we 
have  already-  mentioned  that,  from  the  Mines  Trials 
Committee's  experiments,  the|  average  value  of 
waste  rock  on  these  fields  is  about  0'29  dwt.  per 
ton.  This,  however,  is  a  figure  which  cannot  be 
applied  indiscriminately,  and  in  order  correctly  to 
determine  the  value  of  waste  rock  at  any  particular 
mine  it  would  be  necessary  either  to  make  trial 
crushings  and  sample  the  pulp,  or  to  carry  out 
careful  and  systematic  sampling  underground. 
Should  the  latter  method  be  employed,  a  further 
allowance  must  be  made  for  the  small  quantity  of 
reef  which  almost  invariably  is  included  in  the 
waste  sorted,  particularly  on  mines  wdiere  single 
stage  sorting  is  in  operation. 

The  cost  of  treatment,  necessarily,  is  a  figure 
which  varies  within  very  wide  limits  on  different 
mines,  according  to  the  class  of  plant  and  size  of 
units. 

As  regards  the  cost  of  sorting,  a  native,  working 
efficiently,  should  be  able  to  sort  out  10  tons  per 
diem,  which,  taking  the  cost  of  the  native,  includ- 
ing compound  charges,  at  2s.  6d..  would  be  equal 
in  3d.  per  ton.  The  disposal  of  the  suited  waste 
could  be  effected  for  another  lgd.,  to  which  might 
be  added  a  further  ^d.  per  ton  for  general  charges, 
bringing  the  total  cost   of  sorting  to  5d.   per  ton. 

From  figures  obtained  from  two  modern  and 
newly-equipped  mines,  it  is  found  that  the  average 
cost  'if  crushing,  transport  to  mill,  milling,  tube 
milling,  and  cyaniding  works  out  at  2s.  7^d.  in 
the  one.  and  2s.  10jd.  in  the  other  case — an  avi 
of  2s.  9d. 

Suppose  now  that,  at  a  mine  where  the  above 
conditions  of  costs  prevailed,  the  value  of  the 
sorted  waste  was  D'f  dwt.  per  ton.  At  a  91% 
extraction  this  would  yield  0'36  dwt.  or  Is.  6d. 
If  everything  were  milled.  2s.  9d.  would  be  spent 
mi  tin1  waste  ruck  and  Is.  lid.  would  be  recovered 
from  it — a  net  loss  of  Is.  3d.  On  the  other  hand,  if 
it  were  sorted  out.  ad.  would  be  spent  without  any 
return.  This  case,  therefore,  shows  an  -advantage 
of   lOd.    per  ton   in   favour  of  sorting. 

In  the  above  calculations  it  has  been  assumed 
that  tlic  waste  rock  would  have  a  value  of  0  4  dwt. 
Suppose  for  a  moment  that  this  value  was  0'6o 
dwt. — a  by  ii"  means  uncommon  figure.  From  the 
latter  an  extraction  of  0'59  dwt.  or  2s.  6d.  per  ton 
would  he  expected.  In  this  case,  by  milling  the 
waste  rock,  only  3d.  per  ton  would  be  lost,  where- 
as, if  sorted  nut.  it  would  cost  5d.  per  ton.  Sort- 
ing, therefore  shows  a  net  loss  of  2d.  per  ton.  and 
the  obvious  course  here  is  to  put  the  waste  rock 
through  the  mill  and   sort   nothing  at  all. 

In    considering    these    figures,    the    case    against 


soi  n".-    i inc.-   st  rongei    «  <.■■!•    a    mini     is    a 

equipped    with    a    large    reduction    plant,    which    is 
not  running  at   its  full  i  apai  itj       In  sui  h  a  ca 
would  often  pa\   in  null  tin-  waste  rock  even   it   the 
recover}     value    wen-    substantially    less    than    the 
■  '  i '  '  age   '  "st    of   treatment. 

Suppose,  foi  tin-  sake  "i  i  cample,  i  hat,  « ith  a 
mill  of  200  -tamps,  sorting  is  being  carried  out, 
and  that,  owing  to  shortagi  of  rock,  onh  180 
stamp.-    an-    ai    work.      It    is    extremely    likely    that 

tl th'-r    20    stamps    could    be    run    without    extra 

labour,    and    with    only    a    small     ii ase     it      the 

power  cost,  particularly  in  the  case  of  a  null  driven 
by  a  steam  engine.  The  only  other  increase  in 
cost,  therefore,  would  be  a  proportionate  charge 
fur  stores,  such  as  mercury,  cyanide,  /inc.  nil, 
grease,  etc.,  dump  expenses  and  the  maintenance 
cost.  It  is  obvious,  therefore,  that,  in  such  a 
case,  it  would  pay  to  stop  sorting  and  run  the  full 
mill,  since,  iint  only  should  we  obtain  extra  revenue 
at  a  very  slightly  increase, 1  expenditure,  but,  in 
addition,  the  cost  of  suiting  would  be  saved  and 
the  natives  employed  would  lie  released  for  work 
elsewhere. 

Conversely,  where,  owing  to  antiquated  and  ill- 
designed  plant,  small  units,  or  for  other  reasons, 
the  extraction   is  low   and   reduction   costs  are   high, 

the    question    of    sorting    becomes    oi i     primary 

importance,  and  it  is  imperative  to  sort  up  tn  !  In- 
economic   limit. 

In  many  old  plants  the  extraction  from  reef  may 
he  as  low  as  93".,.  and  the  cost  of  (lushing,  trans- 
port to  mill,  tube  milling,  and  cyaniding  may  be 
as  high  as  4s.  or  even  more.  In  such  case-,  pro- 
viding that  the  mill  can  be  fully  supplied  with  ore, 
it  would  pay  to  sort  out  waste  rock  of  a  value  of 
nearly  1  dwt.,  calculating  on  the  same  basis  as 
before,  viz.,  that  the  extraction  from  waste  will 
be  J0/,  less  than  the  extraction  from  reef,  and  that 
sorting  will   cost   -3d.    per  ton   sorted. 

In  the  case  of  a  new  mine  which  has  not  been 
equipped  with  a  reduction  plant,  exactly  the  same 
arguments  as  those  already  mentioned  will  apply, 
with  the  further  consideration  that  the  relative 
costs  of  the   plants   must    he   taken   into  account. 

This  case,  however,  is  not  one  of  vital  import 
ance,  and  scarcely  comes  within  the  scope  of  this 
Sub-Committee's  terms  of  reference.  If,  as  the 
result  of  the  investigations  previousl)  described, 
it  should  be  decided  not  tn  do  sorting,  a  certain 
amount  undoubtedly  would  be  saved  on  trommels. 
belts  and  buildings,  although  the  saving  would  not 
be  so  great  as  might  be  imagined,  since  provision 
in  any  case  would  have  to  he  made  for  picking  out 
the     hammer     heads,     ends    of    jumpers,     pieces    of 

w 1.   and   so  on,   that  are  found   with   the  ore,    in 

order  to  prevent  them  getting  into  the  crushers. 
Again,  the  saving  in  this  direction  would  be 
counterbalanced  by  tin-  cost  of  the  extra  crushing 
plant  which  would  have  to  be  erected  to  deal  with 
tin-  nick  which,  had  sorting  been  decided  upon, 
would    not    have   been   sent   to   the   reduction    works. 

In  the  course  of  writing  this  report  other  ones. 
tions,  such  as  the  effect  of  sorting  on  tin-  present 
value  of  the  mine,  and  the  effect  of  the  working 
capital  available  upon  the  policy  of  working  the 
mine,    have    suggested    themselves,    but    since    they 

involve    financial    questions    which    would    I it    of 

place,  it  has  been  decided  to  omit  any  further 
reference  to  them.  At  tin-  -aim-  time,  conditions 
such  as  these  frequently  influence  tin-  policj  of 
working    a    mine.    and.    with    it.    the    question    of 
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sorting  particularly  in  the  cases  of  a  new  mine 
which  is  just  starting  operations  and  of  a  producing 
mine  whose  plant  is  too  small  and  whose  financial 
position   lines   nut   admit   of   its   being   enlarged." — 

SUB-(   OMMTTTEE    01    ASSOCIATION    or    MlNE    MANAGERS 

of  the  Transvaal.  -July  21,  1916,  |ip.  40-41. 
(G.   H.   Sm.) 


MISCELLANEOUS. 
Surface  Combustion. — "  Flameless  combustion 
results  when  a  homogeneous  explosive  mixture  of 
gas  and  air,  in  the  proper  proportions  for  complete 
combustion  (or  with  air  in  slight  excess),  is  caused 
to  burn  without  flame  in  contact  with  a  granular 
incandescent  solid,  whereby  a  large  propor 
tion  of  the  potential  energy  of  the  gas  is 
immediately  converted  into  radiant  form.  The 
advantages  claimed  for  the  new  system  are: 
(1)  The  combust  ion  is  greatly  accelerated  by 
the  incandescent  surface,  and  may  be  concen- 
trated just  where  the  heat  is  required;  (2)  the 
combustion  is  perfect  with  a  minimum  excess  of 
aii-  (3)  tin'  attainment  of  very  high  temperature 
is  possible  without  the  aid  of  elaborate  regenera- 
tive devices;  and  II)  by  reason  of  the  large  amount 
of  iad ia nt  energy  developed,  transmission  of  heat 
from  the  seat  of  combustion  to  the  object  to  be 
heated  is  rapid  These  advantages  are  so  uniquelj 
combined  in  the  new  system  that  the  resultant 
heating-effect  is,  tin-  many  important  purposes,  not 
only  pre-eminently  economical  but  also  easy  of 
control.  It  is  obvious  that  this  process  is  adapt 
able  to  many  furnace  operations,  as,  for  example, 
the  heating  of  retorts,  annealing-furnaces,  and  the 
like.  It  is  not  essential  that  the  bed  of  refractory 
material  shall  be  disposed  around  the  vessel  or 
chamber  to  be  heated  ;  it  may  be  equally  well 
packed  into  tubes,  or  the  like,  traversing  the  sub 
stance  to  be  heated.  This  latter  modification  is 
important  in  relation  to  the  melting  of  metals  or 
alloys  which  are  fusible  at  temperatures  below 
about  600°  C,  and  also  in  relation  to  steam- 
raising  in  multitubular  boilers.  By  this  process, 
much  higher  temperatures  are  attainable  with  a 
given  gas  than  the  ordinary  methods  of  flame  com- 
bustion without  a  regenerative  system.  In  a  cru- 
cible fired  by  coal  nas  on  this  system  a  tempera- 
ture of  lsson  ('.  is  easily  reached.  Platinum  also 
melts  readily.  Using  air  preheated  to  500°  C. 
with  coal  gas,  a  temperature  estimated  at  some- 
what over  20(111'  ('  has  been  attained.  A  very 
resistant  chromite,  not  melting  at  1880°  C,  was 
fused  in  this  way.  Crucibles  of  alundum  are  fused 
without  preheating  the  air.  A  110-tube  boiler 
capable  of  evaporating  not  less  than  5,500  lb.  of 
water  per  hour  showed  great  economy  when  fired 
with  coke-oven  gas  on  this  svstem.  Vats  holding 
8  tons  or  more  of  molten  lead  heated  by  Flameless 
combustion    have   been    proved    to    utilize   about    70",. 

of   the   calorific   energy    of    the    fuel    enmloyed." 
Mininq  and  Scientific  Press,  Sept.  25.  1915,  p     180 
(G    II    s 


Calcium    Chl on    Accelerating    Harden 

ing  of  Concrete.-  "Hardening  of  concrete  is 
accelerated  bv  the  use  of  calcium  chloride,  accord 
ing  to  the  U.S.  Bureau  of  Standards.  It  was 
found  that  4",  of  calcium  chloride  added  to  the 
mixing-water  increased  the  strength  of  the  con- 
crete, at  the  age  of  one  day,  100%  or  more.  In 
some  cases  the  strength  of  two  day  old  concrete 
mixed    with   calcium   chlorHe   was   as   much   as  75% 


of  the  strength  of  ordinary-mixed  concrete  at  the 
end  of  a  month." — Minim/  and  Scientific  Press, 
January  29,   1916,  p.    173.      (G.    H.    S.) 

Abstracts  of  Patent  Applications. 


(C.)     237/15.      0.   Kornelius  Olsen    (1),  John  Martin 

Siebert    (2).     Improvements    in    rope   supporting 

rollers  for  mine  shafts,  haulage  tracks  and   the 

like.     23.9.16. 

This  application  relates  to   rollers   for   supporting 

winding   or    haulage    ropes. 

(('.)  312/15.  R.  Hosken.  Improvements  in  tin- 
supply  of  water  to  hollow  rock  drills.  23.12.15. 
This  application  relates  to  a  water  connection  in 
a  rock  drill  cylinder  head,  having  a  bore  in  which 
fits  an  anvil  block  or  tool  shank,  a  connection 
through  the  head  to  convey  water  to  the  said  anvil 
or  tool  shank,  and  packing  housed  in  the  head  on 
either  side  of  the  connection.  It  applies,  of 
course,  only  to  pneumatic  hammer  tools  and  roil; 
drills. 


(C.)  205/16.  Johan  Sigismund  Fasting.  Improve 
ments  in  tube  mills.  U.S.  16. 
This  application  relates  to  improvements  in  tube 
mills,  and  consists  in  providing  a  number  of 
members  to  protrude  within  the  mill  at  right 
angles  to  the  drum  axis,  to  afford  lateral  support 
to  the  material  being  ground  in  the  intervening 
divisions   thus   formed. 


(('.)     207/16.      Charles    Edmund     ('lews.      Improved 
means    for     securing     cloths     to     vacuum     filter 
frames.      U.S.  16. 
This     application      relates      to      improvements      in 
means   for   securing   cloths   to    vacuum    filter    frames 
Present     methods     are     described     as     consisting    in 
clamping     the     odce     of     the     filter     cloth     between 
battens    and    the    frames    bv    bo'i.s    or    the    like,    and 
the    improvement    consists    in    providing    a    clamp 
comprising    cams    and    toggle     levers,     which     fcrce 
rods    into    grooves    provided    in    the    frames    'o    held 
the   cloth   in    position. 

Changes  of  Address 


Agnew,  J.  A.,  to  "  Eoyston,"  West  Heath  Avenue, 

Ilanipstead.   London,   N.W. 
Allen,    H.    E..    ,/o    Benoni;    Village    Deep    G.M. 

Co.,    Ltd.,    PA).    Pox    1064,   Johannesburg. 
Croghan,    E,     II.,    /  "     Johannesburg:    2.     Lvford 

Road,    Wandsworth    Common.    London.    S.W. 
Filet,    G.,    to    Tambang    Sawah,    via    Benkoelen, 

Sumatra.    D.E.    Indies. 
GALBREATH,      X.      M.,      Ifo      Pretoria:    36a,      Lake 

Avenue,    Benoni. 
Gill,       II        \\\.      I  '<>     Johannesburg:     Braysdown 

House,       Peasedown       St        Johns.      near      Hath. 

England. 
Hastings,    B.    J.,    /  "    Cleveland;    Springs    Mines, 

Ltd  .I'd      Box    51.    Springs. 
Howard,   T.    ( '.    I...   to  Messina   Development   Co., 

Messina,    X.    Transvaal. 
Mom;.    L     W.,   /  o    Pilurims    Rest;    Luipaardsvlei 

Estate  &  G.M.  Co.,  P.O.   Box  53,  Krugersdorp, 
Ordman,   Driver   D.,  No.  2301.  S.A.S.C,  Mechani 

cal      Transport.      c/'o      ('apt.       Snow's      ConvOJ 

Morogoro,    via    Dar-es-Salaam. 
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Contributions  and  Correspondence. 


REMOVAL    OF   RUST   FROM   IRON 
PLATES. 

As  a  result  of  experiments  recently 
carried  out  at  the  Consolidated  Gold  Fields 
Laboratory,  an  easy,  cheap  and  effective 
method  of  removing  iron  oxide  from  cor- 
roded and  pitted  iron  plates  has  been 
evolved.  Previous  practice  on  the  Rand 
has  been  to  remove  this  mechanically. 
either  with  hammers,  chisels  or  a  sand 
blast.  Whilst  largely  efficient,  each  of  these 
methods  is  liable  to  leave  traces  or  nodules 
of  rust,  especially  at  the  bottom  of  the  pit- 
ting, and  these  nodules  prevent  the  covering 
of  paint  adhei  ag  ,,;  the  iron,  and  form 
nuclei  for  further  corrosion. 

The  method  evolved  consists  in  applying 
to  the  surface  of  the  iron  a  mixture  of  fin.  h 
crushed  sodium  bisulphate'  and  common 
silt,  in  the  proportion  of  two  parts  of  the 
former  to  one  of  the  latter.  This  mixture 
is  prepared,  then  wetted  (just  sufficiently  to 
cohesive)  and  applied  to  the  iron  plate. 
If  time  be  no  object,  the  moist  mixture 
be  left  till  the  plate  is  clean  but  the  action 
is  much  more  rapid  if  the  mixture  is  scraped 
off  every  two  or  three  hours  and  the  'iron 
scrubbed  thoroughly  with  a  wire  brush, 
applying  water  •  at  the  same  time..  The 
treatment  is  repeated  till  the  plate  is  clean. 
Usually  24  hours  is  sufficient  for  a  badly 
corroded  plate 

The  liberation  of  hydrochloric  acid  takes 
place  slowly,  and  its  action  on  the  metallic 
iron  appears  to  be  slight. 

When  the  plate  is  thoroughly  clean  it 
is  washed  well,  finally  with  an  alkaline 
solution,  and  dried  quickly.  A  coating  of 
paraffin  oil  is  at  once  applied  to  protect  the 
surface    against    atmospheric   action.        The 


metal  is  then  ready  for  application  of  paint 
or  other  protective  covering. 

F.    W.    Watson. 

Notices  and  Abstracts  of  Articles  and 
Papers. 


CHEMISTRY. 

Potassium  Bichromati  is  an  Analytk  u  Stak 
dard. — "  Potassium  bichromate  by  reason  of  its 
physical  properties  and  the  stability  of  its  solu- 
tionis, is  an  excellent  analytical  standard  for  oxida- 
tion processes  (49033  gm.  per  litre  =  .V/10  solution). 
Its  equivalents  with  respect  to  potassium  iodide 
and  ferrous  salts  by  comparison  with  potassium 
permanganate  are  identical  within  the  limits  of 
unavoidable  error,  or  in  other  words  an  increased 
oxidising  action  on  hydrogen  iodide  over  that  on 
ferrous  sulphate  could  not  be  detected.  With 
pent  samples  of  the  carefully  purified  salt 
differences  of  010 — 012".,  were  found.  Compari- 
son with  pure  sodium  chloride  through  oxalic  acid 
and  permanganate  confirmed  the  hitherto  unex- 
plained '  overvalue  '  of  potassium  bichromate  ;  iu 
ase  of  one  specimen  of  Kahlbaum's  100  cc. 
V/I00  K<  i -0.  =  100-13  cc  /V/100  NaCl.  The 
■..due  was  not  uniform  and  varied  consider- 
with  different  samples.  In  the  indirect 
standardisation  of  permanganate  solutions  against 
bichromate  by  means  of  ferrous  solutions,  an 
external  indicator  may  be  avoided  by  adding  nearly 
the  requisite  quantity  of  bichromate  and  finishing 
off  with  permanganate.  The  colour  change  is 
clearly  visible  and  may  be  rendered  more  evident 
if  desired  by  adding  a  small  quantity  of  potas- 
sium ferricyanide  or  of  cobalt  sulphate  to  the 
solution." — I.  G.  Bruhns. — Journal  of  the  Society 
of  Chemical  Industry,  May  31,  1916.  p.  618. 
IT.    A.    W  ) 


Regeneration  of  Sulphated  Storage  Cells. — 
"  A  paper  on  this  subject  was  contributed  recently 
to  the  Journal  of  Physical  Chemistry,  by  Messrs. 
G.  A.  Perley  and  C.  W.  Davis.  The  authors  have 
previously  shown  that  sulphated  storage  cells  can 
be  regenerated  satisfactorily  if  the  battery  acid 
is  replaced  by  a  solution  of  sodium  sulphate.  Upon 
the  passage  of  a  normal  charging  current,  the  lead 
sulphate  is  reduced  within  60  hours,  ever  in  badly- 
sulphated    grids.         This    method     h  nci     been 

u  ied    by    ■■■  h    unifoi  n  I    results.     It 

conceivable    thai      om  ll    mighl    give 
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deposits  that  were  good  enough  to  justify  its  use, 
and,  accordingly,  some  experiments  have  been 
made  with  other  sodium  salts.  The  experiments 
point  to  the  following  general  conclusions.  (1) 
Sodium  sulphate  is  the  best  salt  to  use  in  regenerat- 
ing   positive    and     negative    storage-battery    grids. 

(2)  Dummy  positive  grids  on  the  outside  of  the 
negative    plates    diminish    the    time    of    reduction. 

(3)  Hydrolysis  of  the  lead  salts  formed  in  sodium 
hydroxide  'solution  yields  large  and  troublesome 
quantities  of  lead  monoxide.  The  active  material 
of  the  grids  is  removed  to  a  considerable  extent. 
II)  With  sodium  sulphite  solutions,  a  hard  crystal- 
line material  is  deposited  at  the  cathode  which 
causes  buckling  of  the  grids.  (5)  Reduction  in 
whole  or  in  part  of  a  sulphated  grid  results  by 
the  use  of  a  solution  of  sodium  sulphate,  carbo- 
nate, phosphate  or  sulphite.  (6)  Good  anode  de- 
posits from  sulphated  grids  can  be  obtained  only 
with  sulphate,  carbonate  and  hydroxide  solutions. 
Relatively  high  anode  corrosion  with  sodium 
hydroxide  solutions  makes  these  useless." — Indian 
Engineering,  May  20,   1916,   p.    303.     (J.    A.    W.) 


Segregation  in  Gold  Billion  (Cyanide). — "  In 
an  investigation  made  on  gold  (cyanide)  bullion 
practically  free  from  silver  but  containing  base 
metals  other  than  copper,  drillings  from  near  the 
edges  of  the  bars  were  found  to  be  extremely 
variable  and  generallv  to  contain  more  "old  than 
dip  samples,  whilst  the  latter  were  usually  richer 
in  gold  than  drillings  from  the  middle  portions 
of  the  bars.  In  most  cases,  drillings  and  dip 
samples  from  the  tops  were  richer  in  gold  than 
those  from  the  bottoms  hf  the  bars,  and  the  points 
of  maximum  and  minimum  richness  occurred  as 
often  near  the  middle  portions  as  near  the  ends. 
Less  segregation  occurred  when  the  bullion  contain- 
ed a  little  silver,  bars  containing  9%  or  10% 
of  the  latter  being  practically  homogeneous  through- 
out. Segregation  in  bullion  of  this  type  being 
probably  due  to  the  non-solvent  properties  of 
gold  towards  lead,  zinc,  and  other  impurities,  the 
addition  of  9%  or  10%  of  silver  to  evanide  bullion 
in  bulk  is  suggested  as  a  means  of  surmounting 
assaying  difficulties  without  impairing  the'  alloy 
for  subsequent  refining." — J.  H.  Hance. — Journal 
of  the  Society  at  Chemical  Industry,  May  15,  1916, 
p.  543.     (J.  A.  W.) 

The  Prevention  of  Corrosion. — "  The  Cum 
berland  process  of  preventing  corrosion  of  boilers, 
condensers  and  other  metal  structures  in  contact 
with  water  and  other  corrosive  liquids  is  now 
fairly  well  known  to  engineers,  writes  the  Irish 
Builder  and  Engineer,  as  it  has  been  very  widely 
availed  of.  The  principle  involved  is  the  appli- 
cation of  an  electromotive  force  to  overcome  those 
produced  by  two  dissimilar  metals,  or  the  same 
metal  in  different  conditions  in  contact  with  an 
electrolyte.  One  or  more  iron  electrodes  are  fitted 
in  the  vessel  requiring  protection  and  connected 
with  the  positive  pole  of  a  small  dynamo,  the 
current  being  continuous  and  the  pressure  low. 
about  8  volts.  The  negative  pole  of  the  dynamo 
is  connected  to  the  vessel,  and  as  the  electrodes 
are  insulated  from  the  latter,  a  current  is  con 
tinually  flowing  from  them  to  the  walls  of  the 
vessel,  thus  causing  corrosion  of  the  electrodes 
only.  These  can  be  economically  replaced.  Boilers 
so  treated  are  not  only  saved  from  corrosion,  but 
the  formation  of   scale   is  prevented.     The   current 


consumption  in  the  case  of  a  condenser  is  found 
to  be  1  ampere  per  500  sq.  ft.  of  cooling  surface. 
In  the  case  of  boilers  a  heavier  current  is  required 
in  order  to  cope  with  scale  formation,  and  it  is 
estimated  for  those  of  the  marine  type  1  ampere 
is  necessary  per  300  sq.  ft.  of  heating  surface. 
A  vessel  with  twelve  Yarrow  boilers,  the  heating 
surface  of  each  being  4,125  square  feet,  has  been 
protected  from  corrosion  and  kept  free  from  scale 
with  a  current  of  5  amperes  per  boiler.  In  this 
instance  the  electrodes  consisted  of  two  7  ft. 
lengths  of  3  in.  X  J  in.  bar  iron,  fitted  in  the 
steam-drawn  joint  below  the  water  level." — India:. 
Engineering,   June   3.    1916,   p.    335.      (.).    A.    \V.) 


Five  Years'  Progress  in  the  Industrial 
Fellowship  System. — "  In  March,  1911,  the  late 
Robert  Kennedy  Duncan  inaugurated  the  Indus- 
trial Fellowship  System  at  the  University  of  Pitts 
burgh,  in  the  Department  of  Industrial  Research, 
now  known  as  the  Mellon  Institute  of  Industrial 
Research  of  the  University  of  Pittsburgh.  The 
Industrial  Fellowship  System  represents  a  sane, 
practical  plan  of  co-operation  between  industry 
and  learning  for  increasing  the  efficiency  ot 
American   industry. 

The  first  Fellowship  was  founded  through  a 
giant  from  a  baking  company,  which  desired  to 
improve  its  product.  The  sum  of  money  given  by 
this  concern  was  used,  as  has  been  all  the  money 
which  has  been  contributed  to  Fellowships,  with 
the  exception  of  small  sums  for  the  purchase  of 
apparatus  and  chemicals,  to  secure  the  services  of 
a  man  who  had  shown  a  gift  for  research,  to 
devote  all  his  time  to  certain  problems  connected 
with  the  baking  industry. 

During  the  five  years  which  have  elapsed  since 
the  establishment  of  the  first  Fellowship.  47  dis- 
tinct concerns  have  endowed  some  105  one-year 
Fellowships.  They  did  this  in  the  belief  that  the 
Mellon  Institute  was  in  position  to  mobilize  and  to 
concentrate  all  of  the  advantages  and  opportuni- 
ties known  to  science  fur  the  solution  of  their 
particular  problems.  The  new  building  of  the 
Institute  is  the  most  complete  and  modern  indus- 
trial experimental  station  in  the  country,  and,  to- 
gether with  the  permanent  organization  and  con- 
nection of  the  Institute,  gives  very  exceptional 
advantages  for  the  successful  prosecution  of  indus- 
trial  research    work. 

The  total  amount  of  money  contributed  to  the 
Institute  for  the  five  years  ending  March  1,  1910. 
was  $360,400.  In  addition  to  this  sum.  over 
$300,000  was  expended  by  these  concerns  in  the 
construction  of  experimental  plants  and  $21,300 
was  awarded  in  bonuses  to  Fellows  for  the  success- 
ful  completion   of   problems. 

During  the  five  years  the  Institute  itself  ex- 
pended about  $175,000  in  taking  care  of  the  over- 
head expenses  in  connection  with  the  Fellowships 
Besides  this  amount,  the  new  building  and  the 
permanent  equipment  of  the  Institute  represent  an 
investment    of    between    $300,000    and    $350,000. 

That  the  results  obtained  under  the  Industrial 
Fellowship  System  of  the  Mellon  Institute  have 
justified  the  expenditure  of  these  sums  of  money, 
both  on  tin  part  of  industrial  concerns  and  the 
Institute  itself,  has  been  shown  by  the  fact  that 
during  the  first  four  years — March,  1911,  to  March, 
1915 — seven  out  of  each  ten  problems  assigned  to 
the  Institute  for  study  were  solved  to  the  satis- 
faction  of   the   donors.     A   large   percentage   of   the 
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Fellowships  were  renewed,  showing  the  confidence 
which  industrialists  have  in  the  Institute.  Twenty- 
five  patents  have  been  granted  to  the  holders  of 
Fellowships,  and  there  are  as  many  more  pending. 
Above  all,  si. me  twenty  new  processes  deve 
in  the  Institute  are  now  m  actual  operation  on 
commercial   scales. 

At  the  close  of  the  first  five  years  of  the  Indus- 
trial Fellowship  System  at  the  .Mellon  Institute. 
it  can  be  said  that  the  plan  of  co-operation  between 
science  and  industry  which  it  represents  has  demon 
strated  its  genuine  value  to  American  industry, 
and  that  the  Institute  looks  forward  with  hope 
and  confidence  to  its  future  development." — Vim 
of  Pittsburgh. — Journal  ■  •!  tin  franklin  Institute, 
July.  1916,  pp.   129-130.     (.1.   W.) 

Atomic  Weights  of  the  Elements. — "For  the 
lust  time  since  1912  the  International  Committee 
mi  Atomic  Weights  (Journ.  Am.  Chem.  Soc,  1915, 
xxxvii..  2149)  recommends  changes  in  the  accepted 
values  for  a  few  elements. 


1912. 

1916. 

i  ■  iljon     

1200 

12005 

Sulphur    

3207 

3206 

Helium    

399 

■too 

Tin    

119-0 

118-7 

Lead    

207' 10 

207-20 

Radium    

226  1 

226-0 

Cranium    

238-5 

23S-2 

Ytterbium   

1720 

173-5 

Praseodymium     

1  

1  lll'9 

Yttrium    

89-0 

88-7 

Lutecium    

174-0 

175-0 

1 1      P.     Baxter,    Journal 

o)     Am. 

( 'hi  m.    Soc 

lical  News,   Aug.   4.. 

1916,   p. 

19      (J.    W.) 

METALLURGY. 

Effect  of  Clay  in  Ore-Deessim:  and  Cyanid- 
MG.  — "  Clay  is  indispensable  in  brick  and  pottery 
manufacture,  while  m  the  treatment  of  ore  it  is 
generally  a  nuisance.  Some  clays  in  ores  are  not 
troublesome,  but  others  greatly  hinder  filtration. 
In  some  cases  settlement  and  dewatering  of  slime 
is  only  possible  in  highly  alkaline  or  acid  solutions. 
Old  slime  allows  decomposition  of  pyritic  and  other 
minerals  associated  with  clay,  resulting  in  decreased 
efficiency   of   the   cyanide   solution. 

There  is  a  distinct  difference  between  colloidal  and 
non  colloidal  clay,  the  former  being  undesirable 
when  treating  ore.  The  weathering  of  clay  has  a 
marked  effect  on  the  physical  properties  of  the 
mineral.  Original  clay  is  practically  non-absorbent, 
but   the    weathered    material    is   highly   absorbent. 

In  its  non-colloidal  state  it  is  completely  unplastic, 
whereas  niter  decomposition  it  becomes  highly 
plastic  and  ca|iable  of  intricate  manipulation. 
These  alterations  during  weathering  .are  fully 
utilized  iii  the  ceramic  industry,  where  plasticity 
is.  at  times,  of  considerable  importance  in  the 
manufacture  of  chinaware.  The  retentive  or 
absorption  powers  of  certain  clays  is  well  known. 
Adsorption  has  been  defined  as  the  pi  wer  that  clay 
possesses  of  removing,  from  solution,  substances 
with    which    it    is   in   contact. 

The  adsorption  of  metallic  gold  is  an  improba- 
bility when  consideration  is  paid  to  the  fact  that 
gold-potassium-cyanide  compound  is  dissociated 
in  the  presence  of  water  into  K  ions  and  Au(CN), 
mii~  If  the  latter  act  as  electrolytes  by  which 
gold  is  deposited  in  place  of  calcium,  then  the 
:i     is     the     result    of    milling     in     gold-bearing 


cyanide    solution    in    plai  e   of   all  ,    and 

may  be  suggested  as  an   e  n   to  account  for 

the  experience  of  .1.   W.    Hutchinson,  borne  out  by 

bers,    thai    treal  men1 .    iftei    ci  ashing 

in  cyanide  solution,  necessitates  a  longer  time  for 
the  recovery  of  the  gold  than  required  when  the 
led  in  water  and  given  a  preliminary 
alkaline  treatment.  It  is  also  interesting  to  note 
that  tin'  problem  of  clarification  of  solutions  after 
milling  iii-cyanidc  is  invariably  obtrusive,  whereas 
after  milling-in-water  trouble  is  seldom  experienced 
in  tins  direction.  In  other  words,  the  electrolytic 
value  ot  gold  hearing  cyanide  solution  is  inferior 
t  •  that  oi  lime  water:  and  when  once  the  slime 
particles  are  charged  with  the  former  no  addition 
ot    Inn"    will    materially   hasten    coagulation. 

A  further,  and  perfectly  reasonable  assumption 
may  he  made,  that  the  gold  in  the  finest  condi- 
tion and  associated  with  the  ore  may  be  in  the 
colloidal  state.  Any  clay  may  actually  absorb  gold 
either  during  or  after  the  process  of  "water  absorp- 
tion. Marshall  and  Welker  have  shown  that  col- 
loidal aluminium  hydroxide  in  the  form  of  a  thin 
jelly  is  capable  of  completely  absorbing  gold  from 
its   colloidal   solution.     This   aspect   of   gold   absorp- 

ti i.\     not     need    more    than     passing    mention, 

although  it  may  have  a  greater  bearing  on  gold 
recovery  processes  than  we  are  inclined  to  admit 
at  present. 

In  the  selective  absorptive  qualities  of  clay  it  is 
more  than  likely  that  gold  and  silver  compounds 
are  absorbed  into  the  structure  of  the  colloid. 
Their  complete'  recovery  may  be  either  impossible 
or  impracticable.  Theories  regarding  dissolved  and 
undissolved  gold  and  silver  may  have  to  be  modi- 
tied.  Metals  that  cannot  be  rapidly  washed  from 
colloidal  clay  may  not  necessarily  be  undissolved; 
it  is  very  likely  that  they  were  partly  dissolved  and 
later  absorbed.  Experiments  have  proved  this. 
When  colloidal  clay  m  emulsified  form  is  milled  in 
lime-water,  the  colloid  assumes  a  temporary  equili- 
brium as  far  as  absorption  of  water  and  salts  of 
is  concerned  and  absorption  and  adsorption 
have  occurred.  Any  further  interchange  of  solu- 
tion will  then  be  a  matter  of  slow  dialysis.  Hence, 
when  this  clay  substance  comes  into  contact  with 
cyanide  solution,  it  may  be  less  likely  to  abstract 
the  dissolved  or  undissolved  metals  associated  with 
the  ore  during  the  limited  time  of  agitation  and 
treal  nient. 

On  the  other  hand,  if  a  clayey  ore  is  milled  in  an 

alkaline     cyanide-solution     carrying     gold,     or    into 

_    el     immediately  there     is     no 

oi-   ii    Lo   assume   that   the   colloid   will   exhibit   any 

selective   action    to   the   exclusion    of   the   gold   com 

l<         Absorption     equilibrium      will     then     be 

I     with     a     gold-bearing    solution    which    can 

only   he  displaced   with   difficulty,  or  not   at  all. 

Colloids  may  In-  divided  into  suspension  colloids 
and  emulsion  colloids.  The  former  may  be 
coagulated  b\  mechanical  means;  they  possess 
marked  electrical  properties;  they  can  be  precipi- 
tated by  very  small  quantities  of  electrolyte;  and 
they   possess   little   or   no   viscosity   in   solution.     In 

emulsion  colloids,  on  tl ther  hand,  the  hydrosols 

show     an    ab  "i     eleel  rical     phenomena  ;    tin  \ 

form  luteins:     and     are     not     coagulated 

until    the    concentration    of    the    electrolyte    m    the 

solution  is  i paratively  high.     Thi mmon  action 

of    emulsoid    clay    is    probablj    one    of    absorption, 
ds  in';    be  liberated  during    in    reduction,  but 
not    produced;    actual    observation    at     the     Miami 
Arizona,  proves  this. 
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In  wet  processes  of  ore  reduction,  and  when 
clay  compounds  are  milled  and  treated  in  a  cyanide 
solution  containing  gold,  it  would  seem  probable 
than  an  absorption  of  such  solution  occurs  in  the 
honeycomb  cells  of  the  colloid,  and  that  subsequent 
displacement  of  this  metal  must  necessarily  occupj 
a  much  longer  time  than  did  its  absorption.  The 
absorption  is-  due  to  direct  imbition.  but  displace- 
ment under  normal  conditions  is  probably  due  to  a 
slow-acting  osmotic  pressure  when  the  colloid  slime 
is  surrounded  with  wash  solution  or  water.  It  is 
also  probable  that  any  absorptive  equilibrium  is  only 
temporary  under  such  conditions,  and  that  cell 
content  varies  with  the  composition  of  the  sur- 
rounding medium. 

The  question  arises  as  to  the  relative  merits  of  a 
slow    decantation   as   compared   with   a    rapid    filtra 
tion  process  for  the  removal  of  the  dissolved  metal. 
It   would   seem   that   a    combination   of   the   two,    in 
the  order  stated,  would  be  the  most  efficient. 

It  is  generally  recognised  among  metallurg  I 
that  a  considerable  time  of  contact  is  necessarj  i 
washing  operations  with  certain  classes  of  ores; 
and  that  theoretical  displacement  figures  do  not 
hold  good  in  practice.  From  what  has  already 
been  said,  it  is  apparent  that  time  of  wash  should 
not  always  be  based  on  estimates  of  gold  in  solu- 
tion which  is  apparently  dissolved,  as  compared 
with  gold  associated  with  the  ore  which  is  appar- 
ently undissolved.  In  practical  work  it  is  generally 
found  that,  although  the  metal  which  has  been 
dissolved  may  be  apparently  replaced  fairly  rapidly 
by  ordinary  means,  a  further  abstraction  of  metal 
from  ore  occurs  after  prolonged  contact  with  wash 
solution.  This  fact  would  furnish  additional  evi- 
dence that  the  gold  solution  so  recovered  is,  in 
part  at  least,  being  drawn  from  the  cells  of  the 
colloid  slime,  and  not  merely  washed  off  the  sur- 
faces of  the  slime  particles. 

At  some  of  the  Kalgoorlie  mines  the  value  of 
prolonged  washing  in  filtration  treatment  is  not 
mo  obvious,  and  comparatively  short  washes  are 
given  that  abstract  a  high  proportion  of  recover 
able  gold  from  the  ore.  In  this  instance  it  may 
be  assumed  that  previous  roasting  treatment  has, 
in  some  cases,  destroyed  the  colloidal  envelppe, 
thus  reducing  the  possibility  of  absorption  to  a 
minimum. 

It  is  obvious  that  the  absorption  by  clay  of  bases 
in  solution  must  affect  density  of  sp.  gr.  estima- 
tions; and  the  water  may  contain  water  of  com- 
bination that  should  not  be  destroyed.  Such  water 
is  part  of  the  ore.  The  hygroscopic  moisture,  on 
the  other  hand,  must  be  completely  displaced.  It 
is  almost  impossible  to  calculate  a  true  hygroscopic 
moisture  percentage  in  unground  rock,  or  to  esti- 
mate the  actual  quantity  of  dry  ore  m  a  large  sam- 
ple with  any  degree  of  accuracy.  The  correction 
for  such  moisture  in  cases  where  the  ore  is  auto 
matieally  weighed,  or  calculated  from  mine-car 
content,    are   often    at   fault. 

He  emphasizes  the  ill-effects  on  the  efficiencj  of 
classification  and  concentration  processes  when  col- 
loid clay  forms  a  constituent  of  the  pulp.  To  this 
T  agreed  in  the  same  journal  of  July  19,  1913,  on 
die  benefits  of  desliming  prior  t<>  classification; 
and  also  with  tin-  question  of  the  accretion  of 
\iscous  clay  on  the  sides  of  classifiers,  settlers,  and 
similar  apparatus.  As  a  remedy  in  the  case  o1 
settling-apparatus,  I  drew  attention  to  the  benefits 
arising  from  the  general  adoption  of  vertical  sided 
settlers  in  place  of  those  of  the  spitzkasten  type; 
and   of   vertical-sided   classifiers   in    plan     of    i   mes. 


B'lth   these   types  of  apparatus   are  arranged   for  the 
mechanical   displacement  of  settled  solids 

The  viscous  nature  of  settled  colloidal  clay  is 
sufficiently  obvious,  and  any  comparative  illustra- 
tions would  be  superfluous.  On  the  other  hand, 
the  rapid  decrease  in  the  fluidity  of  a  pulp,  which 
results  from  the  inclusion  of  clay  in  suspension,  is 
considerable.  A  recent  experience  in  connection 
with  the  settling  of  clay  pulp  may  be  of  interest  to 
others  as  it  was  of  anxiety  t - >  me  at  the  time.  In 
this  instance  the  amount  of  clay  passing  through 
the  mill  delivered  intimately  associated  with  the 
ore.  and  also  in  the  form  of  pellets  and  balls  of 
plastic  and  highly  decomposed  material,  on  more 
than  one  occasion  caused  an  overload  of  the  settling 
plant.  The  result  was  that  the  thickening  efficiency 
of  the  settlers  decreased  as  the  amount  of  colloid 
material  increased,  and  as  soon  as  the  fine  slime 
commenced  to  overflow  from  the  thickener,  practic- 
ally all  the  de-watering  had  stopped.  The  under- 
flow then  contained  almost  as  much  water  content 
as  the  feed  into  the  thickeners. 

A  further  effect  of  the  viscosity  of  the  pulp  was 
then  noticeable.  Classification  became  completely 
disorganised,  and  the  fine  sand  escaping  from  the 
grinding  plant  was  so  buoyed  up  by  the  viscosity 
of  the  pulp  that  it  traversed  the  radius  of  the  set- 
tling tanks  with  apparent  ease,  and  overflowed  at 
the  edges. 

Examination  of  the  clay  pulp  showed  that  the 
particles  were  in  the  gel  form  ;  that  no  addition  or 
reduction  in  the  amount  of  lime  added  had  any 
appreciable  effect  in  hastening  settlement;  and 
that  the  failure  to  settle  was  due  in  the  preponder- 
ance and  accumulation  of  this  material  which  had 
absorbed  large  quantities  of  water  and  swelled 
accordingly.  Although  the  clay  entered  the  plant- 
as  unavoidable  waste,  it  left  mi  the  residue  carry 
ing  gold  from  which  it  could  not  be  dissociated  with 
ordinary  washing  methods. 

In  conclusion  it  may  be  said   that : 

1.  The  paper  has  been  compiled  to  explain 
several  points  that  have  obtruded  themselves  from 
time  to  time  in  practical  work.  These  include: 
(a)  the  fact  that  a  complete  extraction  of  gold 
from  even  the  finest  slime  is  impracticable;  (b)  the 
difficulty  in  the  treatment  of  clay  ores,  as  well  as 
of  ores  with  which  clay  is  associated;  (c)  the  fact 
that  the  eyanidation  of  accumulated  clay  slime 
often  results  in  a  lower  extraction  than  would  have 
been  the  case  had  it  been  treated  direct  from  the 
battery;  ami  (A)  the  fact  that  the  milling  of  clayey 
ore  in  a  gold-bearing  cyanide  solution  invariably 
necessitates  a  longer  time  for  treatment,  and  results 
in  a  higher  residual  metal  content  than  would  have 
been   the  case  had   it  been   milled  in  alkaline  water. 

2.  The  facts  adduced  indicate  the  highly  absorp- 
tive properties  of  colloidal  over  non-colloidal  clay. 
and  show  the  powers  which  clays  possess  of  retain- 
ing liquids  and  dissolved  salts." — A.  W.  Allen, 
Inst,  of  Mining  and  Metallurgy. — Mining  and 
Scientific   Press,   Feb.   2G.   1916,   p.   310.     (G.'H.  S.) 


Standardizing  Rock-Cetjshing  Tests — "Re- 
ports of  rock-crushing  tests  should  include  the 
following   details  : 

1.  Description  of  the  machine  employed  (jaw  or 
gyratory  crushers,  rolls,  stamps,  tube-mills,  Chilean 
mills,  etc.) 

2.  Material  (timber,  concrete,  etc.)  of  Founda- 
tion.     Power     is     lost      in     the      vibration     of     | r 

foundations. 

3.  Locality,   geological,   mineralogical,   ami   physi 


1016 


'  I/'  tallurgy. 
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cal  characters  of  the  rock. 

4.  The  power  consumption  of  the  machine  with 
no  load  and  full  load  :  the  unit  being  1  lip.  per 
24  hours. 

5.  The  capacity  of  the  machine  in  tons  (of  2,000 
lb.)   per  24   hours. 

6.  The    duty    in    tons    per    horse  power-day. 

7.  The  screen  analysis  of  feed  and  product  by 
the    proposed    A.     I.    M.    E.    standard   screen-scale. 

Toughness  of    Bock. — Table  I.   shows  the  relative 
duty  of  the  same  machine  on   three  different   roi 
all    other   crushing    conditions    being    the    same 


This  table  indicates  that  the  specific  resistance 
of  the  rod;  to  crushing,  may  affect  the  crushing 
duty   of   a   unit   of   power  .is  much  as  300  Per 

haps  this  quality  may  be  called  toughness.  It  is 
not  a  function  of  hardness  only,  For  comparison 
of  bests,  rocks  should  be  divided  into  at  li  i  I 
tin1'  e  cla;  >es  in  tins  respect,  determined  bj  hi 
crushing    st  i  engl  h    pel     squat  e    ini  h 

Screens.  For  screen  analysis,  a  standard 
■•    of    a     uniform     ratio    between    sizes. 

should    be    used. 

L"he    results    of    an    investigation    made    bv    the 


Table   1.     Tielativi    Crushing   Duly  o)    thi    son       Rock-Crushing    Machine    on    Threi     Different 
Characters   of   Rode,  all   Other  Crushing   Conditions   Being  tlu    Same. 


Rocfe 

1  eed 

Mill 

'Ml   '.'III 

Solids. 

H.-P  of 
Machine 

Tons  per 
Machine, 
•24  hours 

Tons  per 
H.-P.  Day 

Tons 
!00  Mesh 

pet 
Hp    Daj 

Screen   Scale 

i+ lu+20     

100+200-200 

Calumet    and 
Hecla    c.on- 
g  louierate, 

J    mesh. 

Conical    tube 
8ft.    by  30in. 

40 

.-■0(1 

6o 

1  30 

O  44 

Feed 

O     65     29       .">     1 

Product 
3     9      13     41      34 

L'leur  d'Alcne 
quartzi  te, 
KM.  andS. 
Co.,  .5  mm. 

Conical    tube 
8ft.    by  22in. 
2S  r. p.m. 

43 

47  5 

112 

2  51 1 

067 

1  so 

Feed 
0    43     43     11     1       1       1       1 
Product 
2    22  is     19     12    27 

Miami, 

J  mesh 

Conical    tube 
8ft.    by    22in. 

2 1 

47o 

22a 

1   s  , 

Feed 
4     45     33     10    2      2       1       7 
Product 
2     14   12     17     14    38 

Relative    crushing    duty    of    1    lip     due    to    character    of    ore  only: — 
Calumet    and    Hecla   Conglomerate   ...  ...     loo 

(  'a  in     d'Alene    Quartzite  ...  ...     1"92 

Miami  ...  ...  ...  ...  ...     3'75 


Table   II. — Standard   Screen    Scale. 


Mesh  per 
Linear  Inch 


3 

4 

B 

8 

10 

1  I 

20 

28 

:; 

18 

li.', 

100 

150 

200 


Vrea    of 

i. -111111:.  Inches 

Opening  . 
Millimeters 

Diameter  of 
Wire,  I  riches 

Wire, 
Millimeters 

Ope _-. 

Square  Iw  lies 

1  "Ml 

106-60 

0-375 

9-52 

1764 

297 

7539 

0207 

8-82 

■J- 111 

53-33 

0192 

4'SS 

I'll 

149 

37-73 

014!) 

3-78 

220 

105 

26  67 

in  19 

3-  7s. 

1-10 

0-742 

18-85 

ii]:;, 

3- 13 

0-551 

0-525 

1333 

0-105 

2-67 

ii  276 

0.371 

9-  123 

ii  092 

2-34 

0138 

ii  26  1 

6-680 

11070 

1-78 

0-069 

0-185 

■      1-699 

ii  065 

l'Bo 

0034 

0T31 

3327 

0  036 

091 

0  017 

0093 

2-362 

0-O32 

ii  81 

0-0086 

5 

1  B51 

ii  03 

n  89 

00042 

11  Oil) 

1168 

0-025 

0-64 

(10021 

0-0328 

0833 

00172 

n  II 

0-00108 

ii  0232 

0C125 

ii  32 

000054 

ii  0164 

0-417 

0-0122 

0-31 

0-00027 

00116 

ii  nii'i'j 

ii  23 

0-000135 

0-0082 

ii  208 

0-0072 

(lis 

0-0000672 

n  0058 

n  I  17 

0-0042 

oil 

1100011330 

0004  1 

0  104 

00026 

li  07 

0-0000168 

0-0O29 

n  074 

0-0021 

n  05 

n  o - 1 
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U.S.  Bureau  of  Standards,  with  several  of  the 
large  mining  companies,  where  240  to  260  mesh 
screens  are  used  in  connection  with  flotation  tests. 
and  including  several  cement  manufacturers  and 
screen  manufacturers,  are  that  a  screen-analysis 
for  all  rock-crushing  tests,  and  practically  all  test- 
ing materials,  will  he  covered  by  a  screen-scale 
based  on  the  U.S.  Bureau  of  Standards,  200  mesh 
screen  with  a  square  opening  of  00029  in.  and  a 
wire  of  0'0021  in.  diameter,  advancing  with  a 
ratio  of  I'll!  (the  square  root  of  2,  suggested  by 
Rittinger)  between  the  successive  sizes  of  screens 
to  a  square  opening  of  4197  in.,  the  area  eorre- 
sponding  to  1  mesh  ;  for  cases  liner  than  200  mesh, 
a  280  mesh  or  0'0020  opening,  with  the  above  ratio, 
could   be  used. 

If  the  analysis  is  to  he  carried  finer  than 
0  11020  in.  (200  mesh),  the  next  finer  sieve-opening 
in  the  Screen  Scale  Series,   is  0'002  in.    (280  mesh)." 

M  K.  Rodgers. — Mining  and  Scientific  /'/■--. 
Nov.    ti.    1915,   p.    711.     (G.   H.    S.) 


kw.-hr., 


2'6c.     per     ton 


Alaska  Gold  Mines.  —  "The  fourth  annual 
report  of  the  Alaska  Gold  Mines  Co.,  for  the 
year  1915,  gives  many  interesting  details  of  a 
very  important  and  satisfactory  year  of  opera- 
tions. 

The  operating  profit  fur  the  period  was  $251, 84s, 
being  22,581c.  per  ton  treated.  To  this  there 
should  be  added  $26,923  of  miscellaneous  income, 
making   the   total   profit   for  the   year  $278,771. 

Both  mine  sampling  and  mill  results  on  ore 
from  the  various  stopes,  as  well  a-  other  investi- 
gations and  analyses  of  this  block,  show  the 
highest-grade  ore  encountered  occurring  in  the 
schist  body  as  opened  in  the  No.  2  east  stope  on 
Xo.  5  level,  and  No.  6  east  on  the  No.  9  and  No. 
10  levels,  this  schist  deposit  having  a  strong  rake 
to  the  east  and  consequently  appearing  farther 
away  from  the  central  shaft  and  workings  on 
successively  deeper  levels,  until  on  the  No.  10 
level  it  is  first  encountered  cast  of  the  No.  2 
shaft.  The  ore  from  this  section  has  averaged 
both  hv  sampling  and  mill  results,  in  excess  of 
$2  per  "ton.  the  No.  2  East  on  the  No.  5  level 
averaging  $2'70  per  ton,  but.  doc  to  its'  remoteness 
from  the  main  shaft,  very  little  development  to- 
ward preparation  for  actual  mining  was  done 
until   recently. 

Mixture  Necessary  for  Mill-Grade  Ore. — It  had 
been  originally  determined  from  sampling  and 
analyses  of  the  results  obtained  before  milling 
operations  began,  that  if  a  mixture  of  ore  could 
be  made,  approximating  25%  from  the  schist  ore- 
bodv  east  of  the  shaft,  25%  from  the  slate  ore- 
body  east  of  the  shaft,  and  50%  from  the  slate 
orebody  west  of  the  shaft,  ore  of  an  average  grade 
would  be  sent  to  the  mill  so  long  as  these  per 
centages  were  maintained,  and  actual  results  have 
proved  this  to  be  true. 

Power-Supply  Division. — At  the  Salmon  Creek 
hydro-electric  project  a  new  steel  transmission 
line,  H  miles  in  length,  from  Salmon  Creek  through 
Juneau  to  the  milling  plant,  was  constructed  and 
put  in  operation,  thus  completing  this  project  to 
its  maximum  efficiency  and  capacity.  The  Annex 
Creek  project  is  capable  of  a  maximum  develop 
ment   of    12,000    h.p.    at   low    cost. 

The  cost  of  power  developed  at.  Salmon  Creek 
and  Annex  Creek  and  all  other  sources  during 
the  year  was  0'268c.  per  kw.-hr.,  or  ISc.  per  ton 
mined    and    milled.      On    a    basis    of    6,000    h.p.    this 


cost    was    0145c.     per 
mined   and   milled. 

On  January  1.  1915,  there  was  a  total  of  427,999 
tons  of  broken  ore  lying  in  the  old  stopes  as  a 
result  of  past  operations.  During  the  year  1915 
there  was  broken  in  the  stopes,  1,885,100  tons, 
and  in  addition  to  this  there  was  obtained  from 
development  work  39.303  tons  and  from  the  pre- 
paration of  stopes,  165,217  tons,  or  a  total  of 
2,089,620  tons,  the  total  ore  broken  on  December 
31,  1915,  including  that  broken  prior  to  January 
1,  1915,  being  2,517,619  tons.  Of  this  amount. 
1,116,825  tons  were  sent  to  the  mill,  leaving  a 
balance  on  hand  as  of  December  31,  1915,  of 
1,400,984   tons. 

The  cost  of  ore  breaking  during  the  year  1915 
was  22'471c.  per  ton  including  5'25c.  per  ton 
charged  against  mining  to  create  a  proper  reserve 
to  cover  the  cost  of  preparing  new  stopes  as  old 
ones  are  exhausted  :  the  actual  cost  of  breaking 
ore  was  therefore  17'22c.  per  ton,  and  during  the 
month  of  November,  when  the  maximum  tonnage 
for  the  year  was  handled,  the  cost  was  20'lc.  per 
ton  including  the  arbitrary  charge  for  preparing 
stopes. 

At  the  end  of  the  year  the  mine  had  reached  a 
balance  through  the  completion  of  stopes  so  that 
during  the  ensuing  year  approximately  the  same 
amount  of  ore  will  be  mined  as  milled.  This  is 
so  because  the  ore  broken  and  remaining  in  new 
stopes  will  be  offset  by  ore  drawn  from  stopes 
already   finished. 

Underground  tramming  from  stopes  to  oreways, 
by  means  of  storage  battery  locomotives  and  auto- 
matic dump  tars,  cost  for  the  year  4'997c.  per 
ton.  For  the  month  of  maximum  tonnage  the 
cost  was  one  cent  per  ton  less.  The  cost  of  trans- 
porting ore  3j  miles  from  the  mine  to  the  mill 
was  3'611c.  per  ton  average  for  the  year,  and  the 
cost  for  the  month  of  maximum  tonnage  was 
2568c.   per  ton. 

The  total  average  cost  of  ore  delivered  from  the 
mine  to  the  mill  during  the  year,  including  pre- 
paid expense  and  proper  apportionment  of  all 
genera]  charges,  was  31'441c.  During  the  month 
of  November,  when  li.000  tons  per  day  was 
delivered  to  the  mill,  the  total  cost  was  28'499c. 
per  ton. 

Mill  Operations  and  Costs. — During  the  yeai 
1915,  1,115,294  tons  of  ore  was  milled,  having  an 
average  value  of  $1'1569.  The  average  tails  were 
21'91c.  showing  an  extraction  of  Sl'06%.  Prior 
to  the  year  1915  there  had  been  milled  in  the 
operations,  from  1907  to  1912  inclusive.  381.145 
tons,  averaging  $1'949  per  ton  gross.  The  total 
ore  milled  from  the  mine  up  to  December  31,  1915. 
is  therefore  1,499,739  tons,  having  an  average 
head   of  $1-3532. 

While  milling  operations  actually  started  during 
the  month  of  February,  it  was  not  until  the  first 
of  March  that  the  first  section  of  the  mill  was 
operating  under  normal  conditions.  A  gradual 
increase  of  tonnage  was  made  up  to  and  including 
the  month  of  November,  when  an  average  of  6,000 
tons    of    ore    per    day    was    handled. 

Throughout  each  department  of  the  milling 
nlant — that  is  to  say.  coarse-crushing,  fine-grind- 
ing, concentrating  and  re-treatment  plant — the 
results  were  equal  to  or  better  than  originally 
obtained  in  experimental  work.  The  average  total 
milling  cosl  for  the  year  was  30'496c.  This  may 
be    compared    with     the     costs     for      Novemhe       of 
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25'699c,  when  an  average  of  6,000  tons  of  ore  per 
day  was  put  through  the  mill.  At  larger 
capacity  cists  will  be  lower.  The  average  total 
net  cost  per  ton  for  the  year  of  mining,  milling 
and  disposition  of  products  and  inclusive  of  all 
fixed  and  general  charges,  was  69'039c.  The  cosl 
for  November  was  59'785c.  per  ton." — Engineei 
ing  and  Mining  Journal,  April  22,  1916,  p  739 
(H.    A.    W.) 


Crystal  Structure  of  Metals  Examined  bv 
X-Rays. — "  On  the  occasion  of  the  sixth  annual 
May  lecture  of  the  British  Institute  of  Metals,  de- 
livered on  May  4,  at  a  meeting  of  the  Institute  in 
London.  Prof.  W.  H.  Bragg  D.Sc.  F.R.S.  (Nobel 
Prizeman)  gave  an  interesting  account  of  the  new 
method  of  applying  the  properties  of  X-rays  to  the 
study  of  crystal  structure,  including  the  structure 
of  certain  metals. 

The  method,  it  was  shown  by  the  professor, 
results  in  the  determination  of  the  exact  relative, 
positions  of  the  atoms  of  which  the  crystal  is  com- 
posed. It  is  not  successful  in  every  case  as  yet 
because  of  the  lack  of  practice  and  experience  of 
the  experimenters  in  the  new  field  and  because 
some    of    the    interpretations    are    not    fully    under- 

-i I.     There    is    no    lack    of    indications:    but    we 

are  not  yet  fully  aware  of  the  meaning  of  all  of 
them. 

It  is  natural  to  attack  first  such  crystals  as  have 
an  obviously  simple  structure  and  consist  of  few- 
elements  associated  in  simple  proportions.  It  is 
also  of  great  advantage  if  the  crystals  belong  to  a 
group  of  isomorphous  members,  such  as  the  rock 
salt  series.  This  series,  in  fact,  has  everything  to 
recommend  it  to  the  experimenter:  its  form  is  sim- 
ple, that  of  the  cube ;  its  symmetry  is  high  :  it 
contains  two  elements  only,  in  equal  proportions, 
r.a..  sodium  or  potassium  associated  with  chlorine 
or  iodine :  and  there  are  several  members  of  the 
series  so  that  we  can  watch  the  effect  of  changing 
one  element  at  a  time.  The  constitution  of  this 
series  was,  therefore,  one  of  the  first  to  be  exam- 
ined  and  made  plain. 

The  constitution  of  the  diamond,  which  has  also 
been  determined,  presented  a  rather  more  difficult 
task,  because  the  arrangement  of  the  atoms  is  not 
90  simple  as  that  of  the  rock  salt  series,  although 
its  form  is  cubic,  its  symmetry  is  high  and  it  con- 
tains atoms  of  one  kind   only. 

Of  the  metals  which  will  naturally  be  of  especial 
interest  to  the  Institute  of  Metals,  silver  and  cop- 
per, and  by  inference  gold,  have  been  shown  to 
possess  a  very  simple  structure,  in  which  the  atoms 
are  arranged  as  in  the  piling  of  shot.  Bismuth 
and  antimony  have  a  distorted  arrangement:  but 
these  two  as  well  as  zinc,  have  not  been  com- 
pletely determined.  A  beginning  had  been  made 
with  iron.  The  war  has.  however,  stopped  all  work 
of  the  kind   on   this  metal. 

This  new  field  of  research,  according  to  Professor 
Bragg,  depends  on  a  principle  already  known. 
When  a  regular  train  of  waves  falls  upon  a  surface 
separating  two  media,  nart  is  reflected  and  part 
goes  on.  If  the  part  tint  goes  on  meets  another 
separating  surface  a  second  portion  is  reflected 
and  some  of  this  emerges  from  the  second  medium 
in  the  same  direction  as  the  beam  reflected  trim 
the  first  surface.  It  will  happen  in  general  that 
the  two*  reflected  beams  are  out  of  phase  and  to 
that  extent  destroy  one  another.  Whether  they  do 
or  not  depends  upon  the  relation  between  the  wave 
length,  the  angle  of  the   inclination  of  the  beam   t" 
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If  tin-  reflecting  surfaces  arc  many  in  number,  not 
two,  tin'  effect  is  made  more  intense  ami  at  the 
same  time  more  precise.  It  occurs  in  the  beautiful 
colours  of  chlorate  of  potash  crystals  as  shown  by 
Lord  Rayleigh.  These  crystals  are  formed  of  alter 
uating  layers,  twinned  across  their  surfaces  of  sepa 
ration  :  and  for  some  obscure  reason  the  thickness  of 
all  the  layers  is  the  same  though  it  varus  from 
crystal  t"  crystal.  When  white  light  containing  all 
wave  lengths  is  incident  upon  such  a  crystal,  at  a 
'  certain  angle,  then  only  that  wave  length  is  re- 
I  fleeted  for  which  the  proper  relation  between  the 
wave  length,  angle,  and  spacing  holds  good.  If  tic 
angle  is  altered  the  wave  length  which  is  reflected 
is  no  longer  the  same.  Hence  the  beautiful  play 
of  crystal  colours. 

It  is  an  essential  cause  of  success  that  the  wave 
length  and  the  spacing  are  not  very  different  in 
amount. 

We  now  pass  on  to  the  case  of  the  X-rays. 
These  consist  of  waves — so  indeed  these  very  experi- 
ments tell  us — which  are  something  like  10.000 
times  shorter  than  the  wave  length  of  light.  To 
obtain  the  parallel  effect  we  must  look  fa  reflect- 
ing surfaces  which  are  10,000  times  closer  together 
than  the  twinning  surfaces  of  the  chlorate  of  potash 
crystals,  and  these  are  separated  from  one  another 
by  'inly  the  40/1000  of  an  inch  or  thereabouts. 
These  also  Nature  has  provided  in  the  layers  of 
atoms  in  the  crystal. 

It  may  seem  curious  that  a  layer  of  atoms  should 
act  as  a  reflecting  surface :  but  after  all  it  is  not 
necessary  that  such  a  surface  should  be  continuous. 
A  row  of  iron  railings,  for  example,  can  act  as  a 
reflector  of  sound  waves.  A  natural  face  of  a 
crystal  contains  no  doubt  a  layer  of  atoms  arranged 
regularly;  and  behind  the  natural  face  are  other 
layers  all  similar,  and  placed  at  regularly  increasing 
distances  behind  it.  Thus  all  the  conditions  for 
this  peculiar  reflection  experiment  are  present,  and 
we  actually  find  that  when  a  pencil  of  X-rays  of  a 
definite  wave  length  are  allowed  to  fall  upon  the 
face  of  the  crystal,  and  the  crystal  is  gradually 
turned  round  so  as  to  alter  the  angle  of  incidence, 
the  reflection  of  the  beam  as  a  whole  is  non-exist- 
ent except  when  the  angle  is  right.  Then  it  flashes 
out  strongly.  When  this  angle  is  observed,  the 
relation  of  the  wave  length  to  the  spacing  is  known. 

The  instrument  used  is  called  the  X-ray  spectro- 
meter. It  has  no  lenses  because  X-rays  cannot  be 
refracted :  and  the  rays  are  invisible  so  that  in 
place  of  the  telescope  appears  a  chamber  containing 
gas  which  is  ionized  by  the  X-rays.  The  resulting 
electrical  effect  is  observed  in  an  electroscope.  It 
is  important  that  the  measurement  of  the  result  is 
quantitative  so  that  in  this  respect  the  new  spec- 
ter has  an  advantage  over  the  old. 

In  this  way  if  we  use  always  the  same  X-ray  we 
can  compare  the  spacings  between  the  layers 
parallel  to  one  after  another  of  the  natural 
parallel  to  the  crystal :  and  in  this  way  we  arrive 
finally  at  the  crystal  structure.  The  instrument  is 
ii"t  at  all  difficult  to  use.  and  the  observed  effects 
are  large  and  precise  so  that  it  is  quite  easy  t 
get.  numerical  results.  The  interpretation  i<  •■  ' 
always  quite  so  easy.  One  part  of  it  comes  readily, 
viz.  :  the  number  of  molecules  to  each  unit  of  the 
pattern  of  the  crystal — the   unit  being  the  smaller 
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part  which  being  reflected  again  and  again  without 
alteration  or  orientation  or  distance  from  its  neigh- 
bours forms  the  complete  crystal.  For  instai 
the  unit  of  pattern  of  potassium  sulphate  contains 
four  molecules:  the  unit  of  pattern  of  antimony 
contains  two  atoms. 

The  far  greater  difficulty  lies  in  the  determina- 
tion of  the  way  in  which  the  atoms  are  arranged 
in  the  unit.  These  data  are  sufficient,  but  the 
interpretation  is  hard."- - -W.  H.  Bkagg,  Institute 
of  Metals. — Metallurgical  and  Chemical  Engh 
ing,  June   15,   1916,   p.   694.     (G.    H.    S.) 


.MIXING. 

Advantages    of    Stronger    Detonators. — "  The 
Bureau   of    Mines    recommends    the    use    of    nothing 
weaker    than    No.    6    detonators    (blast  oil;    caps    and 
electric  caps),   which   recommendation   together   with 
reports  from  the  various  powder  companies  regard 
ing     unsatisfactory     results    obtained    by    users    of 
explosives  when   detonators   weaker  than    No.   6  are 
used,   led   the   Institute  of   .Manufacturers  of   Explo- 
sives    (which    is    composed    of    practically    all    the 
powder    manufacturers)     to    ask    manufacturers    of 
detonators    to    make    nothing    weaker    than     No.     6. 
Practically  all  high  explosives  manufactured  to-day- 
are   of    the   relatively    less   sensitive    type    (and    con 
sequently    safer),    but    as    it    is    therefore    necessary 
to   use  a   powerful   detonator   (not    weaker  than    No. 
<i)  to  ensure  complete  detonation,    it    should  be  self 
evident    that    weak    detonators    reduce    the    blasting 
efficiency    of    the    explosives    and    increase    blasting 
costs.        The     United     States     Government     recom 
mends  stronger  detonators  ;    the    Institute  of   Mann 
facturers   of   Explosives    recommends   stronger    deti 
nators :     the      powder      manufacturers      recommend 
stronger     detonators.     Think     this     over  "     Minih  i 
and   Engineering    World,    July    '-"-'.     1916,     p.     149. 
(H.   R.   A.) 

Time    and     Labour     Saving     ox     the     Minks 
1'nderground   Supervision  With   special   refei 

ence   to   the   proper   cooperative  organization    of   the 
work. 

In    dealing    with    this    subject,    your    Sub-Corn 
mittee    has    taken    an    ideal    mine— large    enough    to 
call    for    every    class    of    supervision— and    has    tried 
to    sketch     the    duties     which     would     fall    to     eai 
official. 

It    will    he    recognised    from   the   outset    that    diffi 
cut    mining    conditions    and    local    variations   call    fir 
modifications,   which  must   be   decided    upon   accord 
ing  to  circumstances. 

We  would,  however,  emphasise  the  importanci 
of  the  general  rule  that  to  get  the  best  results 
each  official  should  be  given  concrete  and  well- 
d<  fined  a-^rl-  and  powi  /■-■.  with  as  little  overlappin  > 
as  possible,  the  aim  being  to  make  each  oversee] 
feel  that  he  is  absolutely  responsible  within  his 
own  sphere  to  his  own  immediate  chief,  and  that 
he  will  have  the  confidence  and  support  of  such 
chief,  without  fear  of  interference  from  any  higher 
authority 

Starting  from  tic  head  of  the  organisation,  and 
working  down,  each  official  should,  in  criticism,' 
or  giving  orders,  work  through  the  next  who  ma\ 
immediately  be  under  him.  The  converse  of  tin 
onlv  give  rise  to  confusion  and  misunderstanding 
and  is  apt  to  weaken  the  hand  of  junior  official. 
and    lessen    their    interest    in    their    worl 

General   conferences   of   all    officials,    where   ideas 


can  he  interchanged  and  subjects  thoroughly  dis 
cussed  from  many  points  of  view,  are  considered 
by  many  to  improve  tin  co-operation  of  all  ranks 
I  hi  the  other  hand,  it  is  frequently  found  that 
many  do  not  express  their  real  views  at  such  eon 
ferences,  with  the  result  that  unanimity  is  onlj 
apparent. 

Whilst  it  is  important  to  get  all  officials  to  pull 
together,  and  free  interchange  of  views  and  a 
sound  mutual  understanding  is  most  helpful,  the 
evils  of  too  frequent  general  conferences  must  not 
he   lost    sight    of. 

The  mutual  confidence  and  trust  between  in- 
dividuals, which  is  necessary  for  the  successful 
working  of  any  organisation,  can  probably  best  be 
obtained  by  close  personal  touch  between  man  and 
man."  Sub-Committee  or  Association  ok  Mink 
Managers  or  the  Transvaal. — J.ulv  -1-  1916,  p. 
36.     (G     II.    Sm.i 

Abstracts  of  Patent  Applications. 


(C.)     190.16.     Charles   Allen.     Slime    separator   and 
classifier.     1.8.16. 

This  application  is  for  an  apparatus  patent  for 
a  combination  of  double  cones,  floats,  taps,  and 
levers,  for  the  purpose  of  separating  or  classifying 
solids  and  liquids  in  the  treatment  or  pulp  and 
slime.  It  consists  of  two  inverted  cones,  one  in- 
side the  other,  the  outside  cone  having  a  discharge 
at  its  apex  for  the  solids,  and  a  rim  overflow.  The 
floats  and  levers  .ire  for  the  purpose  of  automatic 
regulation. 

(C.)     269.15     .1.    H.    Veasey.      Improved    means    for 
rigging    rock    drilling    machines.     28.10.15. 

This  application  relates  to  apparatus  for  mount 
ing  rock  drills,  comprising  an  hydraulic  means  for 
adjustin  •  and  securing  the  supporting  column  ami 
or  the  horizontal  bar  to  the  column,  embodying 
the  principles  well  known  in  the  hydraulic  jack 
H  .1  285.15.  Edward  Clarke  Thome.  Safety  in- 
cline  skip.      17.11.15. 

This  application  relates  to  a  safety  device  for 
attachment  to  skips  working  in  incline  shifts  of 
somewhat  Hat  gradient  The  device  consists  oi 
skids  so  arranged  as  to  be  held  clear  of  the  rails  so 
long  as  the  rope  tension  is  maintained.  In  the  event 
of  rope  breakage-  a  spring  action  releases  a  trigger 
which  allows  the  skids  to  drop  on  to  the  rails  close 
behind  the  skip  wheels,  which  mount  on  ramps, 
forming  part  of  the  skids,  thus  transferring  the 
weight  of  the  skips  to  the  skids:  grooves  are  pro- 
vided on  the  underside  of  the  skids  with  tapering 
sides,  so  as  to  get  a  wedge  grip  on  the  sides  of  tie 
rail    head    and     the    skip    is    brought     to    rest    by    the 

fnriioii.il    resistance   of   the   wedge   grip. 

(I     i       17.16.      James     V.      Snodgrass.      Method     of 

preventing    the    corrosion    of    pipes,    pumps    and 

the   like  by  acid  waters. 
This    application    is    for    the    use    of    powdered 
magnesite,    either   raw   or   calcined,    as   a    neutraliz- 
ing agent   for  mine   waters 
(C.)      236.16.       William     John      Gee.      Method      of 

separating    solids    from      suspension      in      liquids 

and  apparatus  therefor.  16.9.16. 
This  application  is  for  an  apparatus  patent  for 
a  machine  for  separating  solids  from  liquids  by 
the-  action  of  centrifugal  force  and  by  filtration. 
It  comprises  an  outer  rotation  drum  having  an 
impervious  wall,  and  an  inner  rotating  filter  drum 
through  which  the  liquid  is  discharged  inwardly 
under  pressure, 
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FLOTATION  CONCENTEATION 

EXPEEIMENTS  ON  A  TRANSVAAL 

GOLD  ORE. 


By  F.  Wartenweiler  (Member  of  Council). 


( Printed  in  Journal,  November,   1916 


CONTRIBUTED     DISCUSSION. 

Mr.  N.  M.  Galbreath  (Member):  I 
should  like  to  express  my  appreciation  of 
Mr.  Wartenweiler's  interesting  and  useful 
paper,  which  apparently  summarizes  con- 
cisely the  best  of  the  work  done. 

It  is  difficult  for  those  who  have  not 
ixperimented  with  this  process  to  realise 
the  great  amount  of  work,  which  at  times 
is  necessary  before  good  results,  compar- 
able with  practice,  can  be  obtained.  It  is, 
therefore,  advantageous  to  us  to  have  for 
reference  a  clearly  stated  record  of  success- 
ful work,  such  as  this  one  before  us. 

Fortunately,  to-day  there  is  a  good 
amount  of  literature  on  the  subject,  much 
of  which  is  helpful :  and  the  wide  spread 
and  increasing  use  of  the  process  inspires 
confidence  in  it  and  gives  greater  interest 
to  the  writings  on  it. 

The  features  of  the  results  given  in  the 
paper  are  :  — 

(1)  Concentration — a  good  percentage  of 
recovery,  a  good  ratio  of  concentration,  and 
the  values  readily  recoverable  from-  the  con- 
centrate. 

(2)  The  tailing  left  in  a  condition  amen- 
able to  eyaniding. 

(3)  The  elimination  of  the  use  of  acid 
and  of  artificially  heated  solutions. 

At  one  time  many  workers  believed  that 
heat  and  acid  were  essential;  gradually, 
however,  as  the  use  of  the  process  widened, 
heat,  in  many  cases,  was  omitted;  and 
attempts  were  made  to  dispense  with  acid, 
as  shown  by  the  work  of  Sanders,   Callow 


and  Lyster.  In  Hoover's  recent  book  it 
is  stated  "  that  some  ores  can  be  success- 
fully concentrated  without  the  use  of  any 
acid. " 

When  both  can  be  omitted  without  detri- 
ment to  concentration  considerable  economy 
is  effected,  as  beat  costs  at  least  6d.  per 
ton  of  ore  treated,  and  acid  from  9d.  up, 
depending  on  conditions.  Further,  ore 
containing  prohibitive  quantities  of  acid 
consuming  material  might  then  become 
amenable  to  the  process  and  the  tailing 
would  be  left  in  a  better  state  for  eyaniding, 
should  that  be  wanted.  My  experience,  in 
the  case  of  our  ore,  led  me  to  believe  that 
heat  was  unnecessary,  and  acid  beneficial; 
and  as  regards  reagents,  two  kinds  were 
convenient,  namely,  a  frother  and  a 
selector. 

As  regards  frothers  in  general,  my  expe- 
rience was  somewhat  similar  to  that  of  the 
author;  creosote  is  a  good  standby.  Among 
others  which  were  tried  and  gave  good 
froths  were :  turpentine,  alcohol  and 
acetic  arid.  Coming  to  the  reagents  which 
did  well  in  conjunction  with  creosote  were  : 
tar.  thin  Lubricating  oils,  paraffin,  and  used 
engine  oil.  Eucalyptus  oil  alone  selected 
and  carried  well,  but  the  cost  is  high  and 
the  supply  limited. 

To  return  to  the  question  of  the  use  of 
acid  in  the  case  before  us,  and  in  the  mean- 
time leaving  out  of  count  the  matters  of 
total  recovery  and  profit  it  would  be  in- 
structive to  know  it  the  use  of  acid  secured 
any  of   the   following   advantages:  — 

(1)  Increase  in  the  percentage  saved  by 
ili >l ;it ion  alone. 

(2)  Increase  in  the  tenor  of  tie    concert 
fcrate 

(3)  Decrease  in  the  time  of  >E  in 
the  frothing  box. 

As   regards    the    roasting   of    the    concen 
trate;    in     view     of     the     value     of     white 
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arsenic,  namely,  £37  per  ton,  it  would  be 
interesting  to  know  if  the  amount  driven 
off  would  pay  to  collect. 


ORE   TREATMENT   AT  THE   FALCON 
.MINE    (RHODESIA). 


By  H.  R.  Adam,  B.Sc.  (Member  of  Council) 


(Printed  in  Journal,  November,  1916. ) 


OiXTRIBUTED     DISCUSSION. 

Mr.  H.  T.  Brett  (Member):  It  afforded 
me  great  pleasure  to  read  the  author's 
paper,  and  considering  the  small  amount 
of  time  he  had  at  his  disposal  during 
his  visit  to  the  mine,  I  must  congratulate 
him  on  bhe  manner  in  which  he  described 
our  treatment  process. 

In  the  discussion  that  ensued,  I  observe 
that  several  of  those  present  made  rather 
a  point  ii|  the  fact  that  we  were  sending 
our  blister  copper  to  New  York  for  refining. 
I  am  glad  to  see,  however,  that  the  author 
mentioned  at  the  end  of  the  discussion, 
that  this  company  was  forced  to  send  the 
copper  to  America,  due  to  the  excessive 
penalty  charges  for  impurities,  enforced  by 
the  English  refineries. 

The  fact  stated  however  was  quite 
correct,  as  when  this  mine  started  treat- 
ment (which  was  practically  simultaneous 
with  the  outbreak  of  war),  a  sample  parcel 
of  blister  copper  was  sent  to  England  and 
distributed  amongst  the  various  refineries, 
and  another  parcel  was  dispatched  to  New 
York. 

While  the  English  refineries  penalise  us 
to  a  small  extent  for  about  1%  impurities, 
the  American  refineries  make  no  charge  at 
all. 

The  penalties  for  impurities  made  by  the 
English  refineries  would  not  have  deterred 
us  from  sending  our  copper  to  them,  but 
we  were  surprised  to  learn  that,  while  the 
refineries  were  capable  of  taking  fairly  larg  : 
quantities  of  blister  copper,  from  95%  up- 
wards for  refining,  that  there  were  no  works 
large  enough  to  handle  anything  like  our 
output  of  300  tons  of  blister,  containing  also 
gold  and  silver ;  most  of  the  copper-gold- 
silver  refining  works  of  the  world  being  in 
Germany  and  America.  We,  therefore,  had 
no  alternative  but  to  ship  our  blister  to 
New  York,  the  special  permission  of  the 
Imperial   Government   being  first   obtained. 
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COMPARISON   OF    STAMP   MILLING 

COSTS  BETWEEN  CALIFORNIAN  AND 

NISSEN   STAMPS   AT   MODDER   B. 

Californian   Costs  cover  the  period  January 

to  December,  1913. 

Nissen    Costs   cover  the   period  September, 

1915,  to  August,  1916. 

Average  Cost  in  Pence  per  Tux. 


Californian. 

Xiswen. 

d. 

d. 

White  wages 

1-773 

0-945 

Coloured    wages 

0-402 

0-464 

Coloured   labour 

sun- 

dries 

0-281 

0-292 

Mill  spares 

0-922  | 

L-296 

Shoes  and  Dies 

0-909  1 

Water 

0-053 

0-309 

Sundry    stores 

hi:  11 

0-239 

Workshops 

0-487 

0-272 

Power 

2-857 
8-118 

2033 

Total 

5-850 

—  —  —  — 

Difference   .. 

2 

268 

Tons    milled  ...  404,580         167.044 

Note. — Comparison  made  over  a  period  when 
the  respective  ages  of  the  plants  were 
approximately   equal. 

K.  L.  Graham. 

24th  October,  1916. 

Notices  and   Abstracts  of  Articles  and 
Papers. 


CHEMISTRY. 

New  Colour  Reaction  for  Aloes. — "A  pink 
coloration  is  obtained  when  potassium  ferricyanide 
solution  is  added  to  a  cold  aqueous  extract  of  Bar- 
badoes  aloes ;  the  coloration  does  not  develop  it' 
either  the  reagent  or  test  solution  is  in  excess.  The 
reaction  may  be  obtained  with  a  solution  contain- 
ing 1  part  of  aloes  per  10,000  parts.  In  most 
cases,  the  coloration  appears  after  5  to  15  mins. . 
but  its  appearance  may  be  rendered  more  rapid 
by  heating  the  mixture  just  to  boiling.  In  more 
concentrated  solutions  the  colour  is  deep  crimson 
or  blood-red.  The  substance  giving  the  reaction 
is  only  slightly  soluble  in  petroleum  spirit,  ben 
zene,  and  chloroform,  and  is  insoluble  in  ethei 
and  ethyl  acetate.  Socotrine  and  Cape  aloes,  and 
commercial  aloin,  give  a  green  coloration  with  the 
test,  whilst  aqueous  extracts  of  Cascara  sagrada 
or  rhubarb  do  not  give  any  reaction.  The  colora- 
tion yielded  by  Barbadoes  aloes  is  destroyed  by 
acids '  and  by  "excess  of  alkalis  ;  small  quantities 
of  alkalis  intensify  the  reaction,  at  the  same  time 
modifying  it  by  introducing  a  brown  tint." — C.  E. 
StACY,  Analyst. — Journal  of  the  Society  of  Chi  H 
,„!    Industry,    15th    April.    1916.    p.    435.      (J.    W.j 
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METALLURGY. 

Xox-Cobrodixg  Steel. — "  Sheet-steel  and  iron, 
containing  copper,  show  greatly  increased  corro- 
sion resistance  when  exposed  to  atmospheric  con- 
ditions. The  most  effective  amount  of  copper  to 
be  used  for  this  purpose  is  approximately  0"2 
Smaller  quantities  of  copper,  down  to  as  little  as 
0'04°o.  have  a  considerable  influence  in  lessening 
corrosion,  but  the  results  are  not  so  good  as  with 
the  higher  amount.  Previous  investigation  has 
indicated  that  0'15°o  copper  is  in  nearly  all  cases 
as  efficient  as  0"25%.  Copper  up  to  '  2°0  gives 
little  or  no  added  benefit.  Copper  is  as  necessary 
in  the  so-called  pure  irons  to  insure  corrosion 
resistance  as  it  is  in  normal  open-hearth  and 
Bessemer  steels."—  D.  M.  Buck  and  J.  0.  Handy. 
/out.  of  I  ml.  and  Eng.  Chem. — Minim/  and 
Scientific  Press,  May  20,  1916,  p.  745.     (G.  H.   S.) 

Cyaniding  (opper-Bearing  Ores. — "The  ores  of 
the  Baker  Mines  Co.  consist  of  quartz  gangue 
carrying  sulphides  of  iron,  copper,  lead  and  zinc. 
The  gold  is  partly  free,  and  a  large  proportion  of 
the  silver  occurs  as  sulphide.  These  ores  are 
treated  in  a  twenty-stamp  mill,  with  amalgama- 
tion, and  the  sand  and  slime  are  treated 
separately,  the  cyanide  treatment  consisting  of 
leaching,  agitation  in  Dorr  agitators,  filtration 
over  Portland  filters,  and  zinc-dust  precipitation. 
Owing  to  the  great  distance  from  the  railroad  and 
the  consequent  high  haulage  charges  the  ore  is 
not   concentrated,   but  cyanided   direct. 

The  most  objectionable  constituent  of  the  ore 
is  copper,  which  occurs  in  quantities  varying  from 
0;10%  to  0-75°;.  It  is  in  several  forms,' the  prin- 
cipal ones  being  primary  chalcopyrite,  secondary 
chalcopyrite  and  carbonate.  There  is  also  an 
occurrence  of  bornite.  An  analysis  of  the  mill 
heads  is  useless  in  determining  what  effect  the 
copper  will  have  because  the  primary  chalcopyrite 
is  only  slightly  attacked  by  the  solutions,  while 
the  other  forms  of  copper  dissolve  readily.      In   the 


1. — Copper,    Silver    and    Cyanide    in    Strong 
Solution,   August,   1915. 

operation  of  the  mine  and  mill,  therefore,  it  is 
necessary  to  keep  careful  watch  on  the  ore  being 
sent  to  the  mill  and  to  mix  it  in  such  a  manner 
that  the  copper  content  will  have  the  least  detri- 
mental  effect. 

Owing  to  the  sulphide  character  of  the  ore  a 
rather  long  leaching  period  is  necessary  to  obtain 
a  satisfactory  extraction,  and  5  days  of  treatment 
with  an  average  strength  of  solution  of  5'5  lb.  to 
6  lb.  KCX  is  found  necessary.  When  the  copper 
content  becomes  too  high  for  economical  treat- 
ment of  the  ore,  it  is  manifested  in  two  ways — 
first,  by  the  rapid  dropping  off  of  the  solution  in 
cyanide  strength  and,  second,  by  the  reduction  of 


the  pregnant  solution  in  silver  content,  a  strong 
solution  being  necessary  for  good  silver  extraction. 
The  solution  naturally  shows,  also,  an  increased 
percentage  of  copper.  Thus  the  effect  of  an  in. 
in  percentage  of  easily  soluble  copper  in  the  ore  i 
noticeable  at  once.  The  remedy  is.  first,  to 
attempt  to  reduce  the  copper  content  in  the  ore 
and,  second,  to  bring  the  solution  back  to  normal 
strength.  The  latter  cannot  be  done  at  once,  but 
must  be  carried  on  gradually,  depending  upon  the 
amount  of  copper  present  "in  the  ore  and  how 
quickly  this  can  be  reduced. 

In  treating  this  ore  the  cyanide  consumption  is 
variable,  ranging  from  l'50"lb.  KCN  per  ton  to 
i  lb.  per  ton,  but  by  careful  regulation  of  the  ore 
it  is  kept  to  an  average  of  2  lb.  to  250  lb.  The 
action  of  copper  and  its  effect  on  the  solutions  is 
best  illustrated  by  the  accompanying  diagrams, 
which  are  taken  from  the  mill  records.  They  are 
based  on  daily  assays  and  analyses  of  the  solu- 
tions. Fig.  1  represents  a  normal  month,  the 
variations  in  silver  and  copper  being  due  to  varia- 
tions in  the  grade  of  the  ore.  Figs.  2  and  3 
represent  October  and  November,  1915,  during 
which  period  the  copper  in  the  ore  became  trouble" 
some.  About  October  16  the  solution  began  to 
drop  off  in  cyanide  strength,  and  the  addition  of 
a  greatly  increased  amount  of  cyanide  did  not 
serve  to  keep  it  from  dropping  still  further.  It 
was  apparent,  then,  that  an  undue  amount  of 
soluble  copper  had  appeared  in  the  ore.  It  was 
inadvisable  to  increase  the  additions  of  cyanide 
further,  as  the  cyanide  was  consumed  rapidly  and 
in  consequence  there  was  a  still  greater  reduction 
of  strength  of  solution,  as  shown  by  the  curve  in 
the  illustration.  At  the  same  time,"  owing  to  the 
lower  strength  of  solution,  the  silver  was  reduced 
to  a  very  small  amount.  As  will  be  noticed,  the 
copper  content  of  the  solution  also  increased,  in 
spite  of  the  greatly  lowered  cyanide  strength, 
showing  the  presence  of  a  large  amount  of  easily 
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-Copper,    Silver    and    Cyanide    in    Strong 
Solution,    October,    1915. 
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soluble  copper  in  the  ore.  About  November  10 
the  increased  additions  of  cyanide  began  to  take 
effect  and  the  solution  rose  rapidly  in  cyanide 
strength  without  any  increase  of  copper  content  in 
the  solution,  showing  that  the  copper  of  easily 
soluble  composition  had  passed  out  of  the  ore. 
With  the  return  to  normal  strength  the  silver 
returned  to  its  normal  amount  in  the  solution. 
During  the  period  that  the  high  copper  ore  was 
passing  through  the  mill,  the  cyanide  consumption 
reached  a  figure  of  5  lb.  per  ton,  and  even  this 
amount  did  not  serve  to  raise  the  solution  to  its 
normal   strength. 

Fig.  4  gives  the  curves  for  a  period  of  six 
months.  By  reference  to  the  latter  part  of  the 
period  the  effect  of  the  copper  ore  handled  during 
October  and  November  can  be  seen.  The  in- 
creased consumption  of  cyanide,  coupled  with  the 
lower  strength  of  solution  and  the  lessened  silver 
content  of  the  pregnant  solution,  gives  a  graphic 
picture  of  the  effect  of  copper  in  the  treatment 
of  the  ore. 
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Fig.    4. — Relation    between    Cyanide    Consumption 
and  Contents  of  Solution!'. 

In  the  treatment  of  an  ore  of  this  kind  it  is 
essential  that  a  complete  daily  record  be  kept  of 
the  solutions.  This,  coupled  with  the  fact  that 
there  is  a  considerable  variety  of  ore  in  the  mine, 
makes  it  possible  to  work  off  gradually  the  difficult 
copper  ores.  The  extraction  obtained  in  the  plant 
is  normally  from  85%  to  86%  on  a  grade  of  $20 
to  $25  per  ton,  but  this  is  reduced  when  copper 
appears  to  a  detrimental  amount,  as  it  did  in  the 
example  cited  previously.  The  silver  extraction 
is  affected  to  a  much  greater  extent  than  the 
gold." — P.  W.  Gaebelein. — Engineering  and  Min- 
ing Journal,  Julv  1,  1916,  p.   22.     (H.  A.  W.) 


MINING. 

Health  and  Well-Being  op  Workmen  on  Wit 
watersrand  Mines. — "  Introductory  .—Of  all  the 
factors  liable  to  fluctuation  which  affect  the  profits 
obtainable  from  the  mines,  the  factor  '  workmen  ' 
(white  and  coloured)  is  considered  by  the  Associa- 
tion to  be  the  most  important  and  the  one  in  which 
the  greatest  alteration   for  good  or  evil  is  possible. 

A  change  for  the  worse  may  be  easily  brought 
about,  but  the  Association  feels  convinced,  that  a 
permanent  improvement  is  impossible,  until  there 
can  be  created  a  better  and  more  reasonable  atti- 
tude of  mind  between  all  parties. 

In  the  matter  of  efficiency  and  discipline  the  mine 
natives  invariably  reflect  the  attitude  of  the 
Europeans  with  whom  they  come  in  contact.  To 
improve  the  attitude  of  the  European,  the  present 
continual  distrust,  friction  and  antagonism  between 
white  employer  and  employee  must  be  removed,   as 


a  prolongation  of  this  state  of  affairs  will  react 
upon  the  native  and  will  end  only  in  disaster  to  the 
Industry. 

The  crux  lies  in  the  necessity  for  a  genuinely 
mutual  effort  between  employer  and  workmen  to 
understand  each  other's  point  of  view  and  require- 
ments, and  to  meet  each  other  in  a  fair  soirit  of 
compromise.  Health,  safety  and  general  welfare  of 
all   employees   is  of   primary   importance. 

Insufficient  attention  to  health  and  other  condv 
/mils  at  th>'  past  ha*  undoubtedly  sown  seeds  of 
discontent  and  mistrust,  and  whilst  great  improve- 
ments have  of  recent  years  taken  place  in  such 
directions,  much  yet  remains  to  be  accomplished, 
and  a  few  lines  of  investigation  are  now  brought 
forward. 

Enquiries  into  some  of  these  suggestions  have 
already  taken  place,  but  for  one  reason  or  another 
matters  have  been  shelved,  and  the  Association 
now  wishes  to  emphasise  the  importance  of  re-open- 
ing and  pushing  matters  to  a  conclusion. 

In  regard  to  the  cost  involved  in  carrying  out 
the  recommendations  submitted,  it  may  be  pointed 
out  that  an  all-round  increase  of  only  1°,,  in  the 
efficiency  of  natives  employed  on  these  fields 
would,  in  effect,  increase  the  labour  force  bv  about 
2,000  boys. 

As  the  average  profit  to  the  Industry  in  1914 
amounted  to  about  £62  per  native  employed  per 
annum,  this  increase  in  the  labour  force  working 
at  this  rate  would  represent  an  additional  profit 
of  about  £124,000  per  annum   to  the   Industry. 

Further,  it  may  be  pointed  out  that  in  consider- 
ing the  cost  of  effecting  these  improvements,  a  com- 
parison should  be  made  not  only  with  the  present, 
but  also  with  the  state  of  affairs  which  may  easily 
arise  if  well  considered  reforms  are  not  taken  in 
hand. 

Health  General.— The  Association  is  of  tin- 
opinion  that  physical  fitness  to  perform  under- 
ground work  has  a  heavy  bearing  on  efficiency, 
and  that  it  is  desirable  that  this  '  fitness '  should 
be  more  clearly  defined  for  the  guidance  of  both 
managers  and  medical  men.  Men  should  be  im- 
pressed with  the  fact  that  it  is  not  to  their  advant 
age  to  take  up  underground  work  unless  really 
medically  fit.  Health  examination  of  engine 
drivers  is  important  and  should  be  universal,  if 
practicable,   in   the   interests  of   general   safety. 

It  is  improbable,  though  desirable,  that  any  com- 
pulsory examination  of  whites  actually  at  work 
underground  with  a  view  to  eliminating  the  unfit 
will  be  brought  about  in  the  near  future,  so  that 
an  improvement  in  the  health  of  the  white  workers 
can  only  be  effected  in  the  course  of  time  as  the 
unfit  fall  out  owing  to  sickness  and  are  replaced 
by  new  workers  who  have  undergone  proper  medical 
examination. 

The  present  practice  of  men  applying  for  billets 
on  one  mine  being  examined  and  refused  by  the 
doctor,  then  going  on  to  the  next  mine  and  so  on 
until  they  are  examined  by  a  medical  man  whose 
standard  of  physical  fitness  may  be  less  exacting. 
and  so  receive  the  necessary  certificate  of  health, 
is   most   unsatisfactory   and   should   be   prevented. 

In  view  of  the  frequently  recurring  instances  of 
this  practice,  it  would  appear  that  the  question  as 
to  what  '  constitutes  fitness  for  an  underground 
career  is  either  not  properly  understood  or  has  not 
been    standard  -id    liv    medical    men. 

Considerable  thought  has  been  given  to  this 
question,    and    the    Association    is    of    opinion    that 
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the  question  of  the  establishment  of  a  Central 
Bureau  should  now  be  vigorously  taken  up  for  the 
systematic  examination  into  the' physical  fitni 
applicants  for  underground  work.  The  enquiry 
might  take  the  lines  of  considering  the  advisability 
of  establishing  a  Bureau  on  the  following  I 
\  i  /.  : — 

1.  That  a  Bureau  for  the  medical  examination 
of  applicants  for  underground  work  on  the  mines 
be  established,  in  charge  of  a  staff  of  whole-time 
medical  men. 

2.  That  a  standard  of  fitness,  set  in  consultation 
with  the  Association  of  Mine  Managers,  be  fixed 
for   such  examination. 

3.  That   the   decision   of  the   Bureau   be   final. 

I.  That  an  applicant  for  wink  shall  be  examined 
free  of  charge  by  the  Bureau,  providing  that  he- 
can  produce  a  certificate  signed  by  a  Manager  or 
other  authorised  person  requesting  that  the  bearer 
of  such  certificate  be  examined.  Applicants  for 
examination  who  are  not  in  possession  of  such  a 
certificate  shall  be  examined  on  payment  of  a 
small   fee. 

5.  That  the  examination  certificate  issued  by  the 
Bureau  be  made  out  in  duplicate,  with  photograph 
of '  applicant  attached  (to  prevent  possible  imper- 
sonation), one  copy  to  be  kept  by  the  Bureau  for 
record,  and  one  copy  to  be  handed  to  the  applicant 
and  numbered  by  being  pierced.  Both  photograph 
and  examination  certificate  should  be  further 
stamped  with  the  number  of  the  blasting  certificate 
when  the  latter  is  issued  by  the  examining  Board. 

6.  That  no  applicant  who  has  not  previously 
served  underground  on  the  mines  be  engaged  with- 
out  the   necessary   certificate   of    fitni 

7.  That  the  Bureau  shall  be  available  for  the 
examination  of  any  underground  employee  who 
desires  periodically  to  be  informed  as  to  his  physi- 
cal fitness. 

A  Bureau  such  as  is  recommended  might  possibly 
be  established  in  connection  with  the  White  Labour 
Bureau  of  the  Public  Relief  Board. 

Health — Natives. — In  the  foregoing  the  Associa- 
tion has  dealt  with  the  question  of  health  in  rela- 
tion to  white  employees.  Its  views,  however 
regarding  the  bearing  of  physical  fitness  on  effici 
ency  are   equally   applicable  to   native  labourers. 

The  present  system  of  medical  examination  of 
natives  recruited  for  the  mines  leaves  something 
to  be  desired,  as  instanced  by  the  number  of 
natives  who  have  been  presumably  subjected  to 
such  examination  at  the  various  recruiting  depots 
and  passed  on  as  fit  for  mine  work,  but  who  on 
arrival  at  the  mine  have  been  rejected  as  unfit  for 
mine  work  and  returned  to  the  various  labour  com- 
pounds for  repatriation.  In  addition,  no  means 
exist  at  present  to  prevent  the  re-introduction  of 
natives   repatriated    through    unfitness. 

The  principle  of  a  Central  Bureau  for  medical 
examination  is  already  established,  but  such  exami- 
nation might  in  the  opinion  of  the  Association  be 
more  thorough.  This  would,  of  cou'-se,  entail  a 
considerable  augmentation  in  the  staff  of  the 
Bureau,  but  such  system  would  ensure  the  more 
efficient    medical    examination    of    those    natives. 

Further,  in  the  opinion  of  the  Association,  the 
repatriation  of  natives  suffering  from  tuberculosis 
is  at  best  but  a  half  measure  to  combat  the  dis- 
ease, and  would  appear  to  lend  itself  to  the  danger 
of  widening  tlie  field  of  infection,  since  natives  so 
repatriated  on  their  return  to  the  kraals  would 
spread    the    infection.     The    only    way    to    strike    at 


the   root  of  the  disease  appears  to  lie   in  the  segre 

'  "i'  natives  found  suffering  from  tuberculosis 

and   in   their   not    being  allowed   t..   return    to   theii 

kraals. 

I  he  Association  is  aware  nf  the  many  difficulties 
which  the  carrying  out  of  this  step  would  involve 
and    tin'    danger    of    adversely     affecting    recruiting 

-  thereby.     The  point   is  so  important  that 

it  will  require  serious  consideration,  if  tin-  spread 
of  tuberculosis  amongst  natives  is  to  be  prevented, 
and  the  Association  suggests  that  this  question  be 
11  cussed  l.\  .i  competent  Committee  on  which  the 
Association    is   represented. 

Another  matter  which  the  Association  considers 
has  an  equally  important  bearing  on  efficiency  is 
the  maintenance  of  the  vitality  nf  natives  while 
at    wmk  underground. 

The  usual  practice  on  the  mines  is  for  the 
native  to  be  given  a  half-pound  loaf  of  bread  to 
I  u  down  with  him,  when  he  goes  on  shift  in  the 
morning,  for  consumption  during  the  shift. 
Ample  food  is  provided  at  the  compound  for 
natives  to  eat  before  leaving  the  compound,  but 
owing  tn  laziness  or  the  rush  to  get  underground 
only  a  small  proportion  of  the  natives  avail  them- 
selves of  this  hot  food.  The  native  eats  the  loaf 
at  the  commencement  of  his  shift  and  has  nothing 
to  sustain  his  vitality  during  the  latter  part  of  the 
-Intl.  with  the  result  that  he  is  far  too  anxious  t.. 
get  back  to  the  compound  for  a  good  meal. 

In  view  of  the  foregoing,  the  Association  recom- 
mends that  pressure  be  brought  to  bear  mi  the 
natives  to  make  them  accept  their  hot  morning 
ration   before  they  go   underground. 

II,, tli!,  Prevention  ,>l  Miners'  Phthisis  mid 
Spread  of  Tuberculosis  Underground  and  Else- 
where.— The  question  of  the  prevention  of  miners' 
phthisis  and  tuberculosis,  so  far  as  the  actual  work 
mi  the  mines  is  concerned,  is  at  present  being 
exhaustively  dealt  with  by  the  Miners'  Phthisis 
Prevention  Committee,  and  the  Association  does 
not  propose  to  deal  with  this  aspect  of  the  matter. 
The  Association,  however,  would  point  out  and 
emphasise  that  in  campaigning  against  the  spread 
of  tuberculosis  it  is  of  opinion  that  a  great  deal 
remains  to  be  done  on  the  surface  of  mines  and  In 
the  municipalities  and  other  bodies  in  their  neigh- 
bourhood,   as    well    as    by   the    Government. 

This  question  is  considered  of  vital  importance 
ti  the  Industry  in  that,  apart  from  the  effect  of 
the  mines  themselves  becoming  supposedly  or  even 
actually  infected,  a  very  large  number  of  the 
Industry's  most  experienced  and  efficient  workers 
are,  first,  being  rendered  inefficient,  and,  secondly, 
lost  through  tuberculosis. 

The  following  are  some  of  the  points  which,  in 
addition  to  existing  Government  and  Municipal 
regulations,  the  Association  considers  require  the 
attention    and    action   of    the    parties   concerned: — 

1.  The  prohibition  of  the  following  more  or  less 
common    practices: — 

";    I  he    sale    of    refuse    from    compound    r ns 

to  dairies  and   piggeries. 
(/))  The    sale    of     Live    ami     possibly     infected 
animals    to    mine    natives    for    consumption    as 
food. 

I  lie  grazing  and  feeding  of  stock,  especi- 
ally cows  and  pigs,  near  shafts,  compounds 
ami  locations,  where  the  ground  is  contami 
nated   by   spittle  and  excretions,   and   also  on 

depositing  site-..     The   prohibit if   fencing 

off   the   surface   of   mining    -ne, i.-   should    be 
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withdrawn     with     a     view     tn     accomplishing 
this   object. 

2.  The  better  control  of  the  food  supplied,  and 
the   conditions   prevailing   in   Kafir   eating-houses. 

3.  The  prevention  of  dust,  with  the  consequent 
spread  of  disease,  on  main  roads  by  the  use  of 
better  and  less  friable  material  in  construction 
and  the  more  general  application  of  tarry  sub- 
stances with  special  reference  to  roads  used  by 
miners  and  motor  cars,  such,  for  example  as  the 
Main  Reef  Road. 

4.  The  better  control  of  natives  repatriated  for 
tuberculosis  and  means  for  preventing  them  com- 
ing back  to  work  on  the  mines. 

There  can  be  no  doubt  that  the  interests  of  the 
Industry  are  not  being  sufficiently  safeguarded  in 
regard  to  tuberculosis,  and  the  Association  there- 
fore advises  that  the  Chamber  of  Mines  be  recom- 
mended to  initiate  an  active  campaign  against  this 
disease  on  lines  similar  to  the  '  Safety  First  ' 
movement.  The  Association  would  suggest  that 
the  object  in  view  could  in  the  first  place  be 
reached  best  by  interesting  and  educating  the 
public  by  means  of  illustrated  notices,  warnings, 
suggestions  and  cartoons,  posted  periodically  in 
prominent   places. 

The  Association  also  recommends  that,  in  the 
event  nf  this  work  being  entrusted  to  a  Standing 
( Committee,    arrangements   be   made  : — 

(1)  To  ensure  a  gradual  and  continuous  change 
in  its  personnel,  and 

(2)  That  the  Committee  consists  of  representa- 
tives of  the  bodies  concerned,  for  example,  Muni- 
cipalities, Mining  Companies,  etc.,  with  medical 
officers  acting  in  an  advisory  capacity  . 

Health — Sanitation. — Several  experiments  are  at 
present  being  made  with  regard  to  underground 
sanitation,  but  up  till  now  no  system  apparently 
has  been  proved  better  that  that  at  present  in  use. 

It  has  been  stated  that  the  '  Ditchfield '  deodo- 
riser,  although  undoubtedly  successful  as  a  deodo- 
riser, does  Tint  lessen  the  danger  of  bacteria :  in 
fact,  it  has  been  pointed  out  that  the  absence 
of  odour  might  cause  carelessness  in  handling  and 
increased   danger. 

An  underground  electric  furnace  is  at  present 
being  tried  as  a  destructor,  hut  the  cost  will  pin 
bably  prove  excessive. 

The  Association  feels  that  Regulation  No.  158 
(a)  of  the  Mining  Regulations  has  the  effect  of 
causing  latrines  to  be  established  in  places  where 
they  can  In'  easily  illuminated,  rather  than  where 
they  are  most  needed,  and  therefore  recommends 
that  the  Government  Mining  Engineer  be  asked  to 
rescind   it. 

The  contamination  of  underground  water  has  in 
a  large  number  of  cases  been  overlooked.  The 
matter  affects  tn  a  large  extent  the  health  of  the 
natives  employed  underground.  The  main  source 
of  pollution  is  tin'  latrines.  T7iese  an-  often  placed 
near  gutters  of  running  water,  and  mi  cleaning  the 
floor  of  the  latrine  the  washings  an-  swept  into  tin 
gutters,  tin  in/<<iitl  water  tlun  makes  it.<  way  to 
the  pump  sximps.  In  mines  where  the  water  for 
spraying  is  taken  from  the  sumps  or  pump  columns. 
the  germs  arc  canied  by  the  water  service  to  the 
working  faces,  and  thus  a  circuit  of  infected  water 
is  established. 

The   Association   recommends  : — 

1.  That  all  latrines  be  so  constructed  as  to  avoid 
this  main  source  of  pollution  of  the  underground 
water. 

2,  That    a    bacteriological    examination    be    made 


periodically  of  samples  of  water  taken  from  under- 
ground sumps. 

3.  That  when  bacteriological  examination  shows 
that  the  water  is  infected,  chloride  of  lime  drips 
or  other  means  of  disinfection  be  placed  at  all 
sumps. 

Treatment  of  the  infected  water  is  especially 
necessary  where  it  is  used  for  spraying. 

It  will  be  found  that  cases  of  enteric  can  often 
be  traced  to  an  infected  underground  water  supply. 

On  the  surface,  the  Association  recommends  that 
on  mines  with  reasonably  long  life  a  water-borne 
sewage  system  connected  with  septic  vats  or  muni- 
cipal mains  be  installed  for  compounds  and  hospi- 
tals. 

Such  system  would  also  relieve  the  underground 
sanitation  in  that  it  would  supply  a  ready  means 
of  disposing  of  excreta. 

Working  Hours — In  connection  with  which  the 
possibility  is  considered  of  some  Daylight  Soring 
ScJicme.— Under  this  head  it  is  intended  to  deal 
only  with  the  wider  aspect  of  the  question,  viz., 
the  average  time  for  commencing  work.  The  Asso- 
ciation would  point  out  that  in  its  opinion  a  great, 
deal  of  time  and  vitality  is  at  present  lost  on  many 
mines  by  sending  natives  out  of  the  compound  and 
into  the  mine  before  it  is  possible  for  them  to  com- 
mence work.  The  Association  is  convinced  that  by 
keeping  compound  gates  closed  up  to  a  certain  hour 
and  by  careful  regulation  of  the  blasting  time  an 
improvement   in  this  direction  is  possible. 

In  regard  to  the  average  time  for  the  commence 
ment  of  work  on  the  mines,  it  is  felt  that  a  drastic 
.mil    an    important   alteration    is   necessary. 

On  the  mines  the  industrial  day  begins  about 
7  a.m.,  and,  all  being  well,  ends  between  3  p.m. 
and  5  p.m.,  while  the  social,  mercantile  and  para- 
sitic life  begins  at  about  9  a.m.  and  ends  at  any 
time   around   midnight. 

Bearing  in  mind  that  the  community  on  the  Wit 
watersrand  is  inextricably  mixed  socially  and  other- 
wise, it  can  be  easily  understood  (1)  that  the  effect 
nf  this  difference  may  be  more  marked  here  than 
in  some  other  industrial  centres,  and  (2)  that 
while  mine  discipline  and  necessity  insist  upon 
the  mine  worker  being  up  to  time  in  the  mornings, 
the  conventions  of  the  majority  keep  him  nut  nf 
bed   in   the   evenings. 

The  Association  believes  that  this  difference  in 
working  hours  is  responsible  for  a  great  deal  of  ill 
health,  inefficiency  and  discontent,  as  well  as  for 
sympathy  unnecessarily  felt  by  the  public  for  those 
employed  in  the  mines.  The  difference  is  therefore 
very  detrimental  to  the  interests  of  both  employers 
and  employed. 

The  easiest  way  to  overcome  this  state  of  affairs 
would  at  first  appear  to  lie  in  the  mines  falling 
into  line  with  the  social  and  mercantile  community 
by   commencing   work  at  a  later  hour. 

ft  is  felt  that  this  step  would  materially  improve 
matters,  because,  although  it  is  realised  that  in 
itself  it  might  be  detrimental  to  the  real  efficiency 
nf  the  natives,  the  Association  is  sure  that  the  best 
interests  nf  the  Industry  are  involved  with  that  nf 
a  healthy  and  more  or  less  contented  European 
community. 

The  Association,  however,  considers  that  the  best 
way  to  overcome  the  difficulty  is  for  the  Govern 
ment  to  adopt  a  special  time  for  the  Witwaters 
rand.  It  is  strongly  recommended  that  the  local 
clock  time  be  advanced  one  hour,  and  that,  if  pos- 
sible, a  differentiation  be  made  between  wii  $er 
and   summer, 
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If  this  recommendation  were  adopted,  work  on 
the  mines  would  commence  at  the  same  actual 
time  as  it  does  at  present,  but  by  the  clock,  one 
hour  later :  while  the  mercantile  and  social  life 
would  commence  at  the  same  clock  time  as  it  does 
now,   but   by   actual  time  one   hour   earlier. 

The  units  composing  the  community  would  thus 
be  brought  into  more  parallel  lines,  with  the  result 
that  all  of  them  could  better  enjoy  their  leisure 
hours  in   company   with   each   other. 

Believing     as     the     Associati Iocs     that     good 

health,  contentment  and  profitable  work  dependone 
upon  the  other,  it  particularly  wishes  to  emphasise 
the  importance  it  attaches  to  any  facility  for  the 
enjoyment  of  sunlight  and  '  day-air.'  which  would 
be  lost  if  the  first  suggestion  that  the  mines  start 
an  hour  later  were  adopted. 

Social  Status— Better  Accommodation  in  th< 
Shapi  oj  Largei  //..//...-•  for  Muni,, I  .1/.  „.—  The 
Association  urges  that  the  moral  effect  produced  on 
men  by  supplying  them  with  decent  quarters  and 
surroundings  will  tend  to  encourage  them  to  live 
on  the  mines  and  prolong  their  period  of  employ- 
ment with  a  mine  to  the  advantage  of  the  control 
of  the  native  labourer,  which  is  a  very  important 
factor  in  considering  the  quest  ion  of  efficiency  and 
economy. 

The  Association  would  therefore  call  attention 
to  the  desirability  of  providing  more  houses  to 
accommodate  married  employees. 

It  considers  that  to  house  permanently  a  large 
proportion  of  married  employees  is  a  factor  of  the 
greatest  importance  in  maintaining  the  efficiency 
of  work  on  the  mines. 

Assuming  that  such  an  economically  sound  appeal 
will  have  effect,  then  the  Association  recommends 
where  justifiable  : — 

1.  A  further  supply  of  four,  five  and  six-roomed 
houses   to   accommodate   families   of    different   sizes. 

2.  That  the  rent  question  be  met  by  a  varying 
scale  for  each  size  of  house. 

3.  That  new  houses  be  built  with  a  view  to  suit- 
able  and    pleasant    residential   sites   near   the   mine. 

4.  That  houses  on  adjoining  mines,  as  far  as 
possible,  be  grouped  together,  to  facilitate  sanita- 
tion,  lighting,   schooling  and  other  social  problems. 

5.  That  structural  alterations  to  houses,  subject 
to  the  approval  of  the  Management,  be  permitted, 
the  tenant  to  bear  part  of  the  cost  of  the  alteration. 

B.  That  a  cooking  range  and  a  bathroom  be  pro- 
vided  in   every   house. 

7.  That  an  official  be  appointed  to  inspect  regu- 
larly the  houses  in  order  to  prevent  tin-  present 
wasteful  system  of  repairs  due  to  abuse  by  tenants. 

Social  Status — Better  Accommodation  for  Single 
W  •  -  The  system  in  general  vogue  of  housing  two 
men  in  a  room  is,  in  the  opinion  of  the  Association, 
detrimental   to   the   efficiency   of   mine   employees. 

The  Association  presumes  that  no  more  back 
quarters  for  single  men  will  be  constructed,  and 
would  urge  that  in  the  four  or  five-roomed  block, 
which  is  superseding  the  back  to  back  style,  a 
sitting  i in  fitted  with  fireplace  or  radiator  be  pro- 
vided  for  each  block. 

Bathroom  and  wash-house  accommodation,  with 
hot  and  cold  water  supply,  should  be  provided  for 
single   men,    as   also    facilities   for   storing   bicycles. 

The  rents  of  quarters  should  be  calculated  on 
the  basis  of  one  man  to  one  room,  and  no  sharing 
of   rooms  should   be   allowed. 

There  will  still  remain  on  the  mines  a  number 
of  back  to  back  rooms,  which  have  been  re-modelled 
to   the   requirements   of   municipalities. 
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The  Association  recommends  that  further  action 
should  be  taken  to  improve  this  accommodation  on 
the   following  lines  : — 

1.  No  more  than  one  man  should  be  allowed  to 
one    room. 

2.  The  block  should  be  cut  in  half  transversely, 
and  the  middle  two  rooms  concreted  out  and  fitted 
as  bathrooms,  and  with  closets  if  water-borne 
sewage  s\  stem   is  possible. 

3.  Where    there    is    no    conveniently    situated    Re 
"ii    Hall,   the   end  rooms  should   be   made   into 

sitting-rooms  and  fitted  with  fireplaces  or  radiators. 

i.  Where  blocks  are  constructed  longitudinally 
parallel  to  one  another,  the  space  between  should 
be  screened  off  by  fencing  and  trees  planted,  so 
that  each  section  of  rooms,  re-modelled  as  above, 
would  contain  sitting-room,  bathroom  and  closet 
with  private  enclosure. 

The  general  principle  implies  that  the  accommo- 
dation be  arranged  so  that  men  of  similar  tastes 
should  live  near  each  other,  thus  rende  ing  possible 

1 ieation  of  a  nucleus  to  operate  against   lawless 

ness  in  thought  and  action  and  to  encourage  loyalty 
to  the  employer. 

Social  Status-  Recreation. — This  largely  depends 
on  the  personality  of  the  Manager  and  Staff  on 
any  individual  mine,  and,  as  it  is  obvious  that 
ability  to  look  after  men's  recreation  cannot  be 
seriously  considered  in  selecting  men  for  staff  posi- 
tions on  the  mines,  some  other  method  should  be 
adopted. 

For  those  who  have  not  studied  the  question  of 
the  advantage  of  sport  and  recreations  on  the 
mines,  it  may  be  wise  to  enumerate  the  most  im- 
portant benefits  : — 

1..  Health. — The  effect  on  health  is  both  direct 
and  indirect,  open-air  exercise  being  obviously 
healthy  on  the  one  hand,  and  on  the  other  hand 
occupation  in  any  form  of  reasonable  recreation 
preventing  men  from  remaining  in  ill-ventilated 
rooms  or   in   bars. 

2.  Keep in,/  Men  on  the  Property. — This  advant- 
age is  less  obvious,  but  nevertheless  exists,  as  men 
who  take  their  recreations  together  are  more  likely 
to  work  in  harmony  than  those  who  leave  the  mine 
as  soon  as  their  work  is  done.  This  question  of 
working  in  harmony  is  of  the  utmost  importance 
both  among  the  men  and  their  families,  as  many 
cases  occur,  probably  unknown  to  the  Manager, 
where  inefficient  work  is  due  to  brooding  over 
grievances  and  lack  of  friendliness  between  em 
ployees  or  between  the  families  of  these  employees. 

Taking  it.  therefore,  as  granted  that  it  is  econo 
mically  sound  for  the  mines  to  encourage  all  forms 
of  sport,  and,  knowing  that  no  amount  oi  provi- 
sion of  facilities  for  sport  will  assist  the  position 
unless  there  is  some  person  in  a  responsible 
position  who  will  lead  the  way  in  keeping  these 
sports  going,  the  Association  arrives  at  the  neces- 
sity of  maintaining  an  individual  whose  entire 
business  it  would  lie  to  look  after  sport  and  recrea- 
tion. 

This  man  would  be  whole  time  Secretary  to  the 
Benefit  Society,  Recreation  Club,  and  subsidiary 
clubs.  He  should  be  a  popular  man,  energetic  and 
a  sportsman  himself.  It  would  be  his  business  to 
find  out  the  lines  along  which  the  men  are  think 
ing.  and  to  encourage  them  to  provide  facilities 
t"i  any  reasonable  recreation  which  they  may 
desire.  He  should  be  closely  in  touch  with  the 
Manager,  who,  as  is  now  the  case,  can  obtain  per 
mission  from  his  Board  to  allow  certain  expenditure 
t..    assist    sport. 
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Where  the  number  of  employees  on  a  mine  is  too 
small  to  enable  them  to  pay  a  good  salary  (say. 
£25  to  £30  per  month)  to  such  man,  it  would  be 
wise   for  the   Company   to  give   some   assistance. 

Should  this  system  become  more  or  less  universal, 
the  Secretaries  of  the  various  mine  clubs  would 
meet  occasionally  and  arrange  inter-mine  competi- 
tions, and,  in  some  cases,  propose  schemes  of  ex- 
penditure for  some  more  expensive  sport  which 
would  be  common  to  two  or  more  mines  in  the 
same  neighbourhood.'' — Appendices  to  Keports  on 
Time  and  Labour  Saving  on  the  Mines. — Associa- 
tion of  Mine  Managers  of  the  Transvaal.  June  25, 
1915.  p.   3.     (G.   H.    Sm.) 

Abstracts  of  Patent  Applications. 


(C.)  230.16  Rudolph  Goch  Else.  Improvements 
in  spraying  nozzles.  8.9.16. 
This  application  relates  to  a  spraying  nozzle, 
consisting  of  a  plug  cock  with  a  jet-forming  port, 
the  said  port  being  rotatable  in  order  to  provide 
for  reversing  the  direction  of  flow,  and  the  jet 
impinging  upon  an  inclined  surface  whereby  it  is 
broken  up  into  spray.  The  second  claim  pro- 
vides for  a  large  bore  flushing  port  set  at  right 
angles  to  the  port  which  forms  the  jet.  The  third 
claim  provides  for  a  rotatable  and  renewable  disc 
for  the  jet  to  strike  upon. 

(C.)     240.16.     William    Marriott.     Improvements    in 
or    relating    to    reinforcements    for     reinforced 
concrete  constructions.    16.9.16. 
This   application    relates   to    improvements    in    or 
relating    to    reinforcements    for    reinforced    concrete 
constructions,     such     as     concrete     columns,     piles, 
signal    posts   and    other   posts,   telegraph   poles   and 
other  poles,  piers,   beams,   girders,   railway  sleepers 
and    other    reinforced    concrete    construction    of    the 
kind    in    which    the    metal    reinforcement    comprises 
rods    or    tubes,    which    are    spaced    apart    and    con- 
nected  together  by   means  of   bracings,   and   consti- 
tute a   structure  of  hollow  form. 

(C.)     242.16     Alfred     Leslie      Blomfield.     Improve- 
ments in  apparatus  for  separating  liquids  from 
solids  in  fluid  suspensions.   22.9.16. 
This  application  relates  to  apparatus  for  separat- 
ing  liquids   from    solids   in    a    fluid    suspension    "f 
solids  in   liquids,   and  more   particularly  to   appara- 
tus   for    dividing    solids    from    liquid    by    what    is 
commonly  known  as  the  continuous  gravity  settling 
process. 

(0.)      257.16      John      Marriott      Draper.      Improve- 
ments   in    apparatus    for    separating    substances 
of  different  specific  gravities,   such  as  fine  coal 
or  ores  and   the   like.     17.10.16. 
This  application   refers  to  a  classifier  for  coal  or 
ores,    of    the    hindered    settling    type,    applying    an 
upward    stream    of    water.     Its    essential    features 
comprise    a    double    sorting    and    balancing    column, 
water    steady    head,    adjustable    overflow    lip    and 
an    elevator    for   discharging   the    settled    underflow 
of    classified    material    from    a    closed    settling    vat. 
(C.)      263.16.      Frank    Hall    (1),    Thomas    Nicholas 
Bailey     (2).      Improvements    in    or    relating    to 
the    locking    or    fastening    of    cams    to    shafts. 
26.10.16. 
This  application   is  for  means   for  locking  a  cam 
or   the   like,    having   a    hole   of   one   diameter,    to    a 
shaft   by    two   segments   of    an    eccentric   bush,    the 
inner   diameter   of   the   bush   corresponding   to   that 
of  the  shaft,  and  its  outer  diameter  to  that  of  the 
hole  in  the  cam. 


(C.)     289.15.     William      Griffith      Williams.     Im- 
provements in  means  or  apparatus  for  separat- 
ing    or     concentrating     crushed     ore     products, 
loose    alluvial    matter    and    other    fragmentary. 
granular   or   pulverulent   materials.     22.11.15. 
This     application     relates     to     improvements     in 
hydraulic    classifiers,    and    consists    in    an   apparatus 
comprising    a    concentrating    column     providing     a 
separating     space     or     chamber     into     which     the 
material,   which  is  to  be  concentrated,   is  delivered, 
a    passage    of    uniform    cross-sectional    area    for    its 
entire   length   leading   upwards   from    said   space   or 
chamber   to    the    discharge   outlet   or   overflow,    and 
up    which    passage    the    gangue    or   lighter   particles 
of    the    products   are    carried    by    an    uprising    fluid 
stream,   and   a  further  passage  of   the   same   cross- 
sectional   area  as  the   first  mentioned   passage,   said 
further     passage     leading     downwards     from     said 
separating     space     or     chamber,     and     down    which 
further    passage    the    concentrates    or    heavier    par- 
ticles   of    the    products    fall    through    the    uprising 
fluid  stream,  substantially  as  described. 

(C.)  TIG.  Margarethe  Lesser.  Improved  con- 
centrator for  tin  and  other  ores.  14.1.16. 
This  application  is  for  a  riffle  concentrator 
designed  to  concentrate  ores  without  the  use  of 
water.  The  machine,  as  described  and  shown  in 
drawing,  is  of  the  reciprocating  table  type  with 
air  currents  acting  in  conjunction  with  the  table 
motion  to  move  the  materials.  The  design  includes 
numerous  moving  parts. 

Changes  of  Address. 


Members  and  Associates  are  requested  to  notify 
the  Secretary  immediately  of  any  change  in 
address,  otherwise  it  is  impossible  to  guarantee  the 
delivery  of  Journals  or  Notices.  The  Secretary 
should  be  notified  at  once  of  non-receipt  of  Jour- 
nals and  Xotices. 


AiMi.iri    s..   i,i  Rathfriland,  Lochiel   Road,   I! le 

bosch,  C.P. 
liu.N,     H.     E..     I,"     Johannesburg;    Geldenhuis 

Deep,  Ltd.,  P.O.  Box  54,  Cleveland. 
Anderson,    P.    von    M.,    l/o    Springs;    I'd.     Box 

1156,  Johannesburg. 
Dures,     R.,     I  jo     Knights;    Sable     Antelope,     via 

Mumbwa,    Rhodesia. 
Exter,     J.     K..,     Ijo     Johannesburg;    c/o     A.ssaj 

Office,    State    Mines,    Brakpan. 
Goodwin,    G.,    Ijo    Krugersdorp;    l'.O.     Box    103, 

Crown   Mines. 
Hodges,  I.,  l/o  Vereeniging ;    7,  Belvedere  Avenue, 

Orangezicht,   Cape  Town. 
Leitch,  Q.  J.,  to  Geldenhuis  Deep,   Ltd..   P.O.    Box 

54,    Cleveland. 
Leonard,    D.    T.,    to    Old    Nic    Mine,    Bulawayo, 

Rhodesia. 
\l ill,   H.   11..  /  ■<  Germiston;  Geldenhuis  Deep, 

Ltd..    l'.O.    Box    54.    Cleveland. 
NEAL,    W.,    to    1553,    Harvard    Avenue,    Salt     Lake 

City,    Utah,    U.S.A. 
New,   \Y.   S.,  to  Robinson  Central  G.M.   Co.,   P.O. 

Box  26,  Randfontein. 
hits.   .1.    F.,  l/o  Denver;    Rose  Deep,   Ltd..    l'.O. 

Box   6,   Germiston. 
Richardson,  A.,  to  Department   of   Scientific  ami 

Industrial     Research,      Great      George      Street, 

Westminster,    London,    S.W. 
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Proceeding's 

AT 

Ordinary  General  Meeting-. 
February  17,  1916. 


The  Ordinary  General  Meeting  of  the 
was  held  in  the  South  African 
£  ii  iol  of  Mines  Building,  Johannesburg,  on 
Saturday,  the  17th  February,  1917,  Prof. 
•T.  A.  Wilkinson  (President)  in  the  chair. 
There  were  also  present  : — 


21  Members:  Messrs.  J. 
White,  H.  R.  Adam,  W.  W 
Meyer,  F.  W.  Watson,  John 
Weston,  A.  Whitby.  A.  1-'. 
1  >  wling,  1  )r.  J.  Mi  >ir,  and 
(Members  i  I  C  mneil),  H. 
Melvill,  P.  T.  Morrisby,  S. 
<  (sterloh,  A.  L.  Spi  r,  A. 
•I.  H.  Veasey. 


Gray,     H.     A 

Lawrie,  H.  S. 

Watsi  n.  E.  M 

-  ■,   W.   R. 

J.    E.   Thomas 

D.     Bell,    G. 

ii.   E.   A. 

Thomas,    and 


7  -  and  Students:  Messrs.  A.  M. 

Anderson,    0.    A.    Gerber,    E.    G.    Harding, 
L.    H.    Hyman,    R.    Railton,    H.    Ward 
J.   A.  Woodburn. 

4  Visitors,  and  Fred  Rowland  (Secretary). 

MINUTES. 

The  Minutes  of  the  last  Ordinary  General 
Meeting,  held  on  Saturday,  18th  November, 
ci  nfirmed. 

ELECTION    OF    NEW    MEMBER. 

Messrs.    A.    Whitby   and   W.   R.   Bowling 
were    elected    scrutineers    and,    after    their 
scrutiny  of  the  ballot  papers,  the  President 
ltd    the    following    gentleman     unani- 
mously elected  to  membership: 

Fokrsom,  O.  Strigleb.  Aurora  West  G.M.  Co., 
Ltd.,"  P.O.  Box  26,  Maraisburg.  Assistant 
A --aver. 


The  following  had  also  been  admitted   bi 
Council :  — 

A  s  A 

Anderson,  Alexander  Menzies,  Crown  Mines, 
Ltd.,  P.O.  Box  11,  Crown  Mines.  Chief 
Ambulance  Officer. 

As  v 

Harding,  Ellis  George,  P.O.  Bo*  214,  Germiston. 

Student. 
Railton,  Ralph,   9.   Mons  Road,  Bellevue.  Johan- 
nesburg, Messrs.  Littlejobn  &  Whitby.    Learner. 

MEMBERS    HONOURED. 

The  President:  I  have  much  pleasure  in 

announcing    the    distinctions    that    some    ol 

i     members   have  achieved.     Air.   Pam,   a 

mer    member    of    our    Council,    has    been 

i   ted  t     Captain;  Air.  F.  J.  Trump  has 

i  he   1  >.S.< ).  in  Flan  li    s,  and  bei  □  pro- 

ed     to     Lieut. -Colonel     in     the     South 

Staffordshire     Regiment,    and       i  our 

honorary   members,   His   Honour    F.    I>.    P. 

i       |  din,  has  been  created  a   K.<  !.M  .<  i . 

I  :  i  \  e  are  all  very  happy  to  hear 

of   tl  .    and    i"    those    who    are 

serving  us  in  Flanders  we  send  our  wr\ 
hearties!  c  ugratulations  and  wishes  that 
they  may  soon  return  to  us  safe  and  sound. 

General  Business. 
the  solubility  of  lime. 

Mr.  Andrew  F.  Crosse  (Past-President) 

1  have  made  rather  an  interesting  observa- 
tion which  I  thought  might  interest  some  ol 
our  members.  As  you  all  probably  know  the 
text  books  give  the  solubility  of  lime  as 
126  gin.  per  litre  at  a  temperature  of  20° 
C.  I  am  reckoning  the  lime  as  CaO,  and 
not  the  hydrate.  I  agitated  some  good 
quick-lime  for  30  minutes  (air  agitation). 
Alter  settling  clear  at  the  end  of  16  hours 
it    contained    1'47   gm.    per  litre      the   nest 
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day    it   only    contained    1'34,    and    the    day 
after  it  had  become  normal. 

I  made  another  test  under  the  same  con- 
ditions, agitating  quicklime  in  water  but 
did  not  allow  it  to  settle,  then  filtered  and 
tested  the  clear  solution.  This  solution 
contained  1*54  gm.  per  litre.  It  might 
appear  to  many  that  this  super-saturation 
is  merely  an  interesting  scientific  fact,  but 
it  has  its  practical  application,  which  I 
should  like  to  show  in  a  working  model  in 
my  laboratory,  if  any  of  the  members  would 
care  to  call  there  and  see  it. 

Mr.  A.  Whitby  (Member  of  Council): 
What  is  the  text-book  figure  for  the  solu- 
bility of  lime  at  0°  C? 

Mr.  Andrew  F.  Crosse  (Past -President): 
If  I  remember  rightly,  it  is  1*3  gm.  per  litre. 
If  T  agitate  the  emulsion  of  lime  with  ice 
1  get  a  super-saturation  going  up  to  nearh 
'2  gm.  per  litre. 

The  President:  I  would  like  to  ask  Mr. 
Crosse  what  he  means  by  a  good  quicklime, 
or  lime  such  as  he  used  ? 

Mr.  Andrew  F.  Crosse  (Past-President): 
We  have  in  South  Africa  some  of  the  best 
lime  in  the  world.  We  have  lime,  east  of 
Potgietersrust,  which  contains  hardly  any 
impurities.  There  is  also  very  good  lime  in 
other  parts  of  the  Union.  'Pile  only  thing 
is,  people  here  must  look  upon  lime,  not  as 
a  rough  building  material  which  can  be  used 
in  an  ordinary  way,  but  as  a  valuable  alkali. 
There  is  no  silica  in  it  and  hardly  any 
alumina,  just  some  carbonate  of  magnesia. 
h  is  quite  excellent  for  sugar  refining,  etc. 
The  Natal  people,  before  the  war,  imported 
lime  from  England;  we  can  supply  it  from 
at  least  two  places  in  the  Transvaal.  Also 
we  have  as  good  magnesia  as  one  would 
expect  to  find  anywhere  in  the  world. 

Mr.  A.  Whitby  (Member  of  Council): 
There  is  still  one  point  I  want  to  make 
with  regard  to  Mr.  Crosse's  remarks.  No- 
where in  any  text-book  is  it  ever  stated 
that  the  solubility  of  lime  in  water  goes 
more  than  1'25  gm.  per  litre,  and  yet  he 
says  definitely  that  he  has  been  able  to 
obtain  1*6  or  1'5  gm.  per  litre  solubility. 
How  does  it  happen  that  no  one  eke  has 
been  able  to  find  a  solubility  of  lime  at  his 
figure  ? 


Mr.   Andrew  F.   Crosse  (Past-President) 

'1  hat  was  the  result  of  the  experiment.  1*5 
would  lie  the  ordinary  amount  oi  CaO  per 
litre  when  agitating. 

Mr.      H.      A.      White     (Vice-President): 

In  connection  with  that  1  should  like  to 
point  out,  what  is  now  a  well  known  fact, 
that  the  solubility  of  any  substance,  sucdi 
as  barium  sulphate  or  calcium  oxide  de- 
pends to  some  slight  degree  on  the  size  of 
the  particles  with  which  the  solution  is  in 
contact.  Connected  with  this  is  the  possi- 
bility of  considerable  super-saturation  in 
fli,  absence  of  nuclei.  I  think  that  throws 
s   inc  little  light  'in  the  subject. 

Mr.  John  Watson  (Member  0/  Council): 
Regarding  the  solubility  of  lime  in  water, 
I  should  like  to  ask  Mr.  Crosse  if  any  deter- 
mination of  carbonic  acid  in  the  water  used 
in  his  experiments  bad  been  made. 

In  August,  1915,  Mr.  Andrews,  chief 
chemist  to  tlie  Victoria  Falls  Power  Co., 
slowed,  to  the  S.A.  Association  of  Analyti- 
cal Chemists,  an  apparatus  for  testing  the 
purity  of  water  by  its  electrical  conductivity, 
which  showed  that  the  sample  of  distilled 
water  supplied  contained  an  appreciable 
amount  of  carbonic  acid.        Xow,   chemists 

and    geologists    are    both    aware    of    the     fact 

thai  Limestone  and  dolomite  are  much  more 
soluble  in  a  solution  of  carbonic  acid  than  in 
pure  w  ater. 

Mr.   Andrew  F.   Crosse  (Past-President): 

First  of  ail,  1  agitated  good  quicklime  in 
water,  as  much  as  Kid  litres,  and  I  obtained 
this  result  which  made  me  think  something 
was  wrong.  Then  I  repeated  it  in  smaller 
quantities.  It  seems  that  when  this  very 
finelj  divided  lime  is  agitated  by  air  in  that 
wa\  a  higher  percentage  is  dissolved.  I 
agitated    it    for    15   or   20   minutes,    with    air, 

with  a  large  excess  of  lime,  1  obtai I   L'45, 

Co,  or  l-54;  quite  an  excess  over  the 
theory.  I  am  merely  bringing  this  matter 
up  ;     I   do   not    explain   the   reason. 

Dr.  J.  Moir  (Past-President):  Mr.  Crosse 

has  stated  that  his  (dear  supersaturated 
solution,  on  keeping,  goes  dowD  to  the 
normal  strength  of  1"2  gm.  I  would  [ike  to 
ask  him  whether,  when  it  does  that,  there 
is  any  visible  deposit  of  solid,  and  if  lie  b  1 
made  sure  it  is  not  carbonate  instead  of 
hvdrate? 
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Mr 
It  is 
afraid   I 
meriting 


Andrew  F.   Crosse  (Past-President) 
i  very  fair  question  to  ask;  but   I   am 

ex  ] 


did   not    take   notice   while 


A    NEW    TRACK    AN1>    RAIL    JOINT. 

Mr.  L.  W.  Macer  (Associate) :  The  joint- 
ing arrangement  consists  of  a  has,'  plate, 
6  in.  long  of  $  in.  steel  plate,  with  longitu- 
dinal flanges  funned  to  make  an  easy  tit  with 
the  flange  of  the  rail  and  two  wedges  of 
3  1.6  in.  plate  having  a  taper  of  \  in.  per 
foot,  which  are  wedged  between  the  under 
part  of  the  rail  head  and  the  flange  of  the 


labour  involved  in  manufacture  is  negligible. 
The  wedge  joint  for  10  lb.  per  yard  rails 
weighs  3  lb.  2  oz.,  against  1  lb.  3  oz.  for  two 
fishplates  and  4  bolts,  showing  a  consider- 
able saving  in  metal.  The  sleeper  also  is 
simpler,  as  it  is  a  plain  stamping  and  avoids 
the  necessity  of  clutch  bolts. 

Maintenance. — Fish  bolts,  sleeper  bolts, 
and  in  many  cases  also  fish  plates,  are 
never  used  a  second  time,  and  in  places 
where  track  is  frequently  moved,  such  as  on 
tailings  dumps,  the  expenditure  on  bolts 
especially,  is  considerable.  The  wedged 
joint  can  be  taken  adrift  easily  and  replaced 


— SECTION - 


-SECTION.— 


Railway  Trad;  and   Hail  Joint. 


base  plate,  the  wedges  being  placed  on  each 
side  of  the  rail. 

In  the  sleeper  the  base  is  formed  by 
punching  up  lugs  to  form  the  flanges  to 
receive  the  wedges,  and  the  advantage  is 
gained  of  being  able  to  make  the  joints  on 
the  sleeper,  giving  great  permanency  of 
alignment  to  the  track.  The  rails  can  he 
supported  between  joints  by  wr  >den  track 
ties  t  i  which  rails  are  dog  spiked,  or  by 
lighter  sleepers  of  the  wedged  type,  hut 
using  only  one  wedge  or  key. 

Tlio  advantages  over  the  ordinary  method 
of  fishplates  and  bolts  are: — 

First  Cost. — The  arrangement  consisting 
solely   of   stampings    from    sheet   steel,    the 


as  often  as  necessary  until  corrosion  renders 
n   too  weak  for  further  use. 

Strength. — The  triangular  section  formed 
l>\  tlie  wedges  and  base  plate  form  an  ar- 
rangement of  great  strength,  as  the  metal  is 
placed  where  needed  to  resist  both  vertical 
and  lateral  bending.  Tests  indicate  that  the 
joint  is  stiffer  than  the  rail  itself,  and  align- 
ment at  tlio  pints  is  perfect  and  permanent. 

Speed  in  Track  Laying. — The  method  is 
particularly  suited  to  the  native  plate  layer, 
who,  as  a  rule,  is  not  an  adept  with  tip 
['.inner.  In  a  practical  test  it  was  found 
thai  five  wedged  joints  were  completed  dur- 
ing the  time  one  fished  joint  was  made. 

An  additional  advantage  is  that  the 'joints 
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can  be  made  from  scrap  cuttings  of  3/16  in. 
and  ^  in.  plate,  of  which  hundreds  of  tons 
are  to  be  found  upon  the  mines.  By  means 
i  a  die  and  the  mine  steam  hammer  the 
scrap  material  can  be  quickly  turned  into 
serviceable  wedged  joints. 

The  track  is  particularly  suited  to  the 
conditions  obtaining  in  flat  stopes  and  on 
dumps. 

Mr.  E.  M.  Weston  (Member  of  Council): 
I  notice  that  apparently  one  could  not  make 
a  joint  on  a  bend,  but  I  do  not  know  that 
that  is  altogether  a  disadvantage.  One  sees 
tun  many  joints  fin  bends;  but  sometimes  it 
is  necessary,  and  in  that  case  the  ordinary 
fish-plate  joint  could  be  used.  Otherwise  it 
seems  a  splendid  and  a  simple  idea. 

WINNERS    OF    SOCIETY'S    PRIZES. 

The  President:  The  Principal  of  the 
School  of  Minos  has  sent  the  list  of  awards 
of  the  prizes  which  were  offered  by  this 
Society  for  competition  at  the  Evening 
Class  Examinations  held  in  November  lasi 
year,  ami  1  have  pleasure  in  announcing 
them  :  — 

Inorganic  Chemistry : 

Stage   L.  — Theoretical:  Book Prizt  Yah,, 

G.    Drewett       10s.  6d. 

O.  L.   Ochse     10s.   lid. 

Stage  I.— Practical :    R.   8.   Cunliff     £1    Is. 
Stage  II. — Theoretical:   No  award. 
Stage  II. — Practical:   M.   Marcuson     -t'l   Is. 
Stage  III. — Theoretical: 

1!.   Railton         tl  Is. 

Stage    III. — Practical:    1!.    Kailton     £1    Is. 

Society's  Bronze  .Medal:    E.  Railton. 
Metallurgy  : 

Stage  I.— O.  L.  Ochse        £1   Is. 

Metallurgy  of  Gold: 

E.  Railton         £1  is. 

No  awards  were  made  Eor  Assaying, 
Stages  I.  and  II.,  nor  for  Metallography. 

The  President:  1  have  much  pleasure  in 
congratulating  those  students  on  their  suc- 
cess and  1  hope  they  will  come  forward,  in 
the  future,  and  do  some  chemical  and 
metallurgical  work  and  give  us  the  benefit 
of  their  results. 

PROPOSED    VISIT    TO    GOVERNMENT    LABORATORY 
OF  VETERINARY  RESEARCH. 

The  President:  I  have  also  received,  this 
evening,  a  letter  from  Sir  Arnold  Theiler, 
in  reply  to  a  request  made  by  me  a  few  days 
ago,  namely,  that  he  should  grant  the 
Society  the  privilege  of  visiting  the  Govern- 
ment -Laboratory    of    Veterinary    Research, 


:it    Onderstepoort,  Pretoria.      He  states  that 
i  In-   will  be  feasible  about   September  next. 
and  I  hope  that  my  successor  in  office  will 
the   m    i       ii\    arrangements. 

COMPARISON    of    STAMP    MILLING    COSTS. 

Mr.      H.      A.      White     (Vice-President) : 

I  would  like  to  express  the  thanks  of  this 
Society  to  Mr.  K.  L.  Graham  for  the 
interesting  comparison  of  costs  he, ween 
Nissen  and  Rand  heavy  stamps  (published 
in  the  January  Journal,  p.  118). 

The  only  other  figures  published  bearing 
on  this  point  are  those  mentioned  incident- 
ally in  Mr.  Eosqui's  paper  on  Metallurgical 
Practice  in  the  Witwatersrand  District,  read 
before  the  American  Institution  of  Mining 
Engineers,  in  September,  1915.  In  this 
earlier  information  it  may  be  noted  that 
costs  for  milling  on  Modder  B.  were  raised 
0-6d.  on  the  introduction  of  16  Nissen 
stamps  in  November,  1014,  in  spite  oi 
decrease  in  all  other  reduction  costs  due  to 
the  increase  of  tonnage  from  33,700  to 
12,000  tons. 

It  is  perhaps  unfortunate  that  the  figures 
now  presented  for  the  rtand  stamps  are  For 
a  period  four  years  ago,  when  the  tonnage 
was  smaller  and  the  "  steady  reduction  in 
cost  of  treatment  "  referred  to  by  Mr. 
Bosqui  was  not  so  far  developed.  The 
Nissen  stamp  figures  on  the  other  hand  are 
nioie  recent,  are  connected  with  ;i  larger 
tonnage,  and  judging  from  the  increased 
provision  of  tubes  considered  necessary  by 
Mr.  Bosqui  (Trans.  Amer.  Inst.  M.  IT, 
Vol.  52,  p.  65),  it  may  be  assumed  that  the 
grading  of  pulp  delivered  is  much   coarser. 

It  would  be  very  interesting  to  obtain,  if 
possible,  a  comparison  of  costs  between  the 
modern  Rand  stamp  mill  with  2,000  lb. 
stamps  and  screen  aperture  of  \  in.  and  the 
latest  form  of  Nissen  stamp.  To  render 
such  a  comparison  of  real  service  it  would 
be  necessary  for  the  figures  to  refer  to 

(1)  Similar  ore; 

(2)  Similar  screen  grading  of  pulp,    and 

(3)  To  the  same  year  of  operation. 

In  order  to  avoid  any  misapprehension  1 
desire  to  record  my  opinion  that  the  obvious 
advantages  of  the  Nissen  stamp  arrange- 
ments should  result  in  some  economy  of 
operation,  and  to  acknowledge  the  difficulty 
of  getting  reliable  information  respecting 
costs  in  such  a  case  as  the  Modder  B.,  where 
both  kinds  of  stamps  are  in  use,  and  con- 
sequently  various  opinions  as  to  correct 
allocation  of  important  cost  items  might  be 
held. 


Feb-   1!"7  •/"'"       "  o  '  olphthakm. 
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N|V  U'KiXS    OF    THYMOLPHTHALEIN    AND    NAPHTHOLPHTHA- 

LEIN,    1N(  LUDING    RAPID    METHODS  FOE    ANALYSING     LIMESTONE     \XI> 

AMMONIUM   SALTS. 


B\    James   Mom,  M.A.,  D.Sc. 
t-Presidi 


I'  I  c 


(a)  A    Rapid    Method    of   Analysing    Lime- 
stone  by  Titration. — 

The  indicator  thymolphthalein  is  one 
which,  although  little  known  to  the  general- 
ity of  chemists,  possesses  certain  qualities 
which  distinguish   it   from   almost   all  other 

indicators,  and  lender  it  capable  of  being 
used  to  solve  problems  in  analytical 
chemistry  which  eannol  be  solved  by  the  use 
of  the  common  indicators.  The  particular 
property  i  refer  to  is  that  of  being  insensi- 
tive to  minute  traces  of  alkali,  particularly 
at  the  boiling  point;  and  the  application  of 
this  property  to  the  analysis  of  limestone 
depends  on  the  fact  that  when  magne- 
sium hydrate  is  coagulated  (presumably  de- 
hydrated) by  boiling,  it  becomes  so  insoluble 
that,  strong  base  as  it  is,  it  is  then  incapable 
of  affecting  this  indicator,  although  it  still 
colours  phenolphthalein.  \n  consequence  of 
this  property,  it  is  p  ssible  to  determine 
CaO  and  MgO  in  a  limestone  by  titration  in 
ah  'in  30  minutes  Thi  fi  ill  w  ins  is  bhe  pro- 
cess :  The  requisiti  3  are  (1)  2.Y  hydrochloric 
acid,*  made  by  diluting  concentrated  HC1 
five  times  and  carefully  standardising  20  cc. 
against  pure  crystalline  KHC03  with 
methylorange ;  the  third  place  of  decimals 
in  the  factor  of  this  acid  must  be  accurately 
ascertained,  (2)  accurate  A'.  2  NaOH  made 
in  in  material  free  from  carbonate  and  with 

boiled   distilled    water:     this   to   be    standard- 

:  with  phenolphthalein,  (3)  a  small  quan- 
tity of  N/2  HC1  (1)1  solution  of  thy- 
i.i  [phthalein  in  60  or  70%  alcohol,  (5) 
0-02        solution     of     methylred     in  -dilute 

alcohol. 

The  carefully  sampled  and  mixed  lime- 
lit  ti  *  60  mesh,  and  fr  an  \  gm. 
to  f  gm.  is  thoroughly  agated  in  2  or  3  por- 
tions until  the  powder  is  perfectly  gritless, 
bed  (to  3  places  only)  and  transferred 
to  a  high  narrow  beaker  with  cover-glass. 
A  narrow  10  cc.  burette  is  filled  with  the 
"2.V  acid,  and  from  9"5  to  in  cc.  of  the  acid 

■  run  irj  at  one,  and  immediately  mixed 
with  the  powder  so  thai    no  dry  portion  re- 

Weaker  acid  would  fail  to  dissolve  MpC03  if  V  icid 

is  not  volatile  on  the  stean  olf  steam,  not  acid. 


mains;    after    half    a    minute    the    adhering 

■  of  aeid  near  the  top  of  the  beaker  is 
washed  down  with  1  or  2  cc.  of  water  and 
the  beaker  placed  on  the  steam-bath  for  20 
minutes  (if  Mg  CO,  is  smal]  in  amount,  5 
minutes  will  suffice);  meanwhile  two  other 
burettes  (common  ones  will  do)  are  Shed  to 
the  zero  with  .V  2  soda  and  A"  2  IK'i  respec- 
tively. I  ,w  burette  from  which  the 
2A  HC1  has  been  run  is  then  read,  se\ 
minutes  having  elapsed  so  that  it  shall  have 
run  down  properly,  as  it  is  necessary  to  > 

quantity  used  accurately  to  two  places 
of  decimals.  The  turbid  solution  of  the 
limestone  is  then  dilute,!  to  about  20  cc, 
le  methylorange,  and  the 
NaOH  run  in  until  the  red  methyl- 
orange has  turned  yellowish-salmon  :  if 
'  gm.  sample  has  been  taken  and  9"5  cc. 
acid,  then  18  cc.  NaOH  can  be  run  in  at 
once,  and  the  resl  slowly:  then  methyl- 
red  solution  is  added  to  a  strong  pink 
colour,  and  the  titration  finished  drop  by 
drop  to  pure  yellow.  The  methyl  orange  is 
used  merely  as  a  warning  of  the  approach  of 
the  end-point,  and  a  skilled  operator  n 
omit  it:  nevertheless  time  is  saved  if  the 
operator  has  the  warning  given  by  methyl- 
orange. 

The  amount  of  2.V  IK'I  multiplied  bv  4 
(and  the  EC1  factor)  is  the  true  N/2  HC1 
originally  used  to  dissolve  the  sample,  and 
this,  less  the  A'  2  NaOH  required  to  the 
methylred  end  point,  gives  the  acid-equ 
of  the  Cat)  and  MgO  together. 

To    determine     the     MgO,     the     neutra- 
i    liquid    is    diluted    to   at    least    50 

and     boil    I      !  a     minute.  Lou  :■ 

to    displace    the    ( '( >2    is    unnec  ssary, 
as    the    bulk    h  i      disappeared    in  tie' 

nee   with    undiluted    acid.     There 

honi    :;    ee.    i  if    t  h  \  mi  ilphthalein    solu 

.    is   added,    fi  illowed      1  ■/      a     knOlVfl    (plan 

of    the    A'  2    Na(  H I    sufficieni 
a  dark  inky  blue  (dichroic  red-green  in  arti- 
ficial  light);    and   the   mixture   is   boiled    for 
a.  minute  to  n iagulate  bl  tpitated  nee 

Since  1  ee.  i  £  Na<  >!  1  c  irrespi  nds  i  > 

■  ■<  >    m  a  i       ample,  il  is  imp1  >ri  ant 
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not  to  add  a  great  excess  of  NaOH  at  this 
■.  but  a  ver.  dolomitie  sample  may 
require  ]n  or  15  cc.  before  a  blue  is  obtained 
that  will  stand  boiling.  The  blue  suspension 
having  been  obtained,  the  mixture  is 
rously  stim  d  while  titrating  back  to 
yellow  (through  green)  with  N  2  HC1,  when 
jusi  at  the  end  point,  a  transient  red  spot 
(due  to  acid  methylred)  will  appear  in  the 
pale  green  mixture.  It  is  important  not  to 
overshi  ot  this  end-point,  since  owing  to  the 
presence  of  MgO,  the  mixture  remains 
yellowish,   although  over  done. 

The  known  NaOH  added  to  give  the  blue 
less  the  HC1  required  to  restore  yellow7  is  a 
measure  of  the  precipitated  magnesia, 
therefore  each  cc.  x  0"0101=wt.  of  MgO. 
The  factor  is  MgO  4,  because  Mer  is  diva- 
lent and  A'.  2  NaOH  has  been  used. 

Finally,  to  gel  the  CaO,  subtract  the  cc. 
XaOH  used  in  the  magnesia  calculation  from 
the  cc.  mentioned  above  as  acid  equivalent, 
the  difference  being  the  acid-equivalent  i  f 
the  CaO  alone,  and  this  in  cc.  x  001403 
wt.  of  CaO  present. 

It  should  be  noted  that  the  second  addi- 
tion of  XaOH  liberates  Ca(OH),  as  well  as 
MgO,  bul  as  Ca(OH)2  is  soluble'at  the  dilu- 
tion used  it  affects  t  liymolphthalein  just  as 
much  as  XaOH  does,  and  therefore  does 
not  use  up  XaOH.  Nevertheless,  being  very 
sensitive  to  C02  it  must  not  be  exposed  to 
it.  for  example,  by  unnecessarily  long  boiling 
over  a  bunsen  or  by  allowing  oneself  to  be 
interrupted  at  this  stage  of  the  process. 

The  theoretical  CO,  in  the  sample  can 
also  be  calculated  by  multiplying  the  "acid- 
equivalent  in  cc.  by  O'Oll,  and  in  9  cases 
"tit  of  10  within  1      with  the  loss  on 

ignition  of  the  sample,  the  latter  being  near- 
ly always  larger  owing  to  moisture  and  orga- 
nic matter,  it  present.  Finally,  the  "  silica 
insoluble  "  of  the  sample  can  be  obtained 
by  adding  to  the  final  product  of  the  titra- 
tion a  little  N/2  HC1 — just  enough  to  dis- 
solve the  Mi\  !V  and  Al  in  the  precipi 
and  to  cause  a  red  colour  which  n 
boiling,  and  after  a  couple  of  minutes'  boil- 
ing, filtering  off.  washing  and  igniting: 
itinous  silica  is  coagulated  by  the 
numerous  boilings  done  close  to  the  true 
neutral  poinl . 

A  rough  estimate  of  the  alumina  in  a 
limestone  which  does  not  contain  much  iron 
can  also  be  g       I  difference  between 

the  methylorange  and  methylred  end  points 
at  the   beginning:    (he   Al  is  in  solution  as 


A10C1  at  the  former  end  point  and  precipi- 
tated at  the  latter;  therefore  the  difference 
t  the  titrations  (with  A  2  XaOH  A  2 
A10C1  --M/4  A1,03  as  the  basis  of  calcula- 
tion) gives  the  amount  of  alumina:  this  is 
however,  only  rough,  since  the  methyl<  I 
end  point  cannot  be  accurately  ascertained. 

Since   the   calculations   are   complex   it  is 
desirable    to    eliminate    all    acid  and  alkali 
factors:    time    spent    on    accurately    adjust 
ing  the  three  solutions  to  the  factor  F000 
will  repay  itself  afterwards, 

It  will  be  as  well  if  I  give  an  example  of 
the  calculation  in  the  case  where  the  factor 
is  not  l'O:  Suppose  0'G81  gm.  of  agated 
limestone  has  been  treated  with  9'72  cc.  of 
the  strong  HC1  fsav,  2A"  x  T007)  and  that 
14-2  cc.  A  2  XaOH  of  factor  0-993  were 
required  to  reach  the  methylred  end  point. 
The  original  true  N/2  acid  used  is  9'72x 
1-007x4  or  39-15  cc,  and  this  less  14'  1  cc. 
(tlie  XaOH  corrected  for  its  factor)  or  25'05 
cc.  is  the  acid-equivalent  of  tin'  CaO-  MgO 
in  the  sample.  Suppose  then  that  after  the 
thymolphthalein  2'0  cc.  XaOH  were  added 
to  get  a  permanent  blue  and  thereafter  0'65 
cc.  HC1  used  to  remove  the  blue  col  ur,  bhi 
difference  due  to  magnesia  is  l-35  cc.  The 
percentage  of  magnesia  is 

1-::;,,  0"0101  x  100 -4- 0-681=2-00  . 
In  this  case  the  XaOH  factor  is  s  i  el  se  to 
l'O  that  it  may  be  ignored.  Xext  subtract 
1-35  from  25'05,  and  the  difference  is  the 
acid-equivalent  of  the  CaO  alone,  namely, 
2:i'7n,  and  the  percent;!.  I  aO  is 

23-70  x  0-01403x100^0-681,   or    ls'.i    . 
Again  the  calculated  (or  theoretical)  CO,  is 

25-05  x  0-011  x  100 -f  0-681,  or  40-:>  . 
In  this  case  we  thus  accounl  for  91*4  of 
bb  sample,  the  balance  being  silica,  alu- 
mina, iron-oxide,  water,  organic  matter, 
phosphoric  and  sulphuric  anhydrides  and 
alkalis,  many  of  which  are  usually  absent: 
but  it  should  be  noted  that  when  SO,  is 
present,  the  CaO  found  is  low  by  a  corre- 
ii  mill':  amount,  and  should  be  corrected 
if  the  SO,  is  worth  counting.      Mi    pi 

ill     <ii  termines  lime  and  magnesia  pres 
as   carbonates,   oxides,    or  silicates,    i.e.,    in 
-  ■  to-  as  ci  mbined  with  weak   acids.        \s 
regards  P,05,  if  it  is  found  to  be  present  in 
ciable    amounts,    the    CaO    found    bj 
titration   should  be  increased    bj    0'  i  .-  Vj ) 
in       titration       ('.<     P04)„      goes      to 
:U'<>,   .. 

S  am'    results    are    a]  i  I    anal; 

-  Tlii«  factor  i  ■  bi  nsitive  i  o  i  h  u  sjes  of  temperature  :  if  it  is 

ii  ■  "  .     ■ 
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done    on    the    same    sample    bj 
method  ami  by  the  ordinan  one. 


the    new 


New  Method. 


Found  CaO 
Found  Mg<  > 
Calc.    CO., 


Sample 
A 

45-G 
3-2 

39-4 


is 

27-] 
12-5 
S4-9 


Routine  m  kthou 


Sample 
A 


Sample 
B 


Found  CaO  ... 
Found  MgO  ... 
Loss  in  ignition 


Sample 
C 

36-1 

6"5 

35"  1 


Sampli 
U 


Sample 

li 

17-5 

6-9 

4  1   1 


Sample 
D 


45-8       26-9       3(3-2       4T  « ) 

2-9       12-2         (T4         7-1 

39-75     34-H       36-0        13-5 

Xrir    Method    of    Determining    Ammo- 
nium  Suits  by  Titration. 

This  section  gives  another  example  oi 
the  use  of  the  peculiar  indicator  tliy- 
molphthalein  (see  preceding  sed 
The  object  of  the  new  process  is  to 
determine  ammonia  in  its  neutral  salts 
as  occurring  in  explosives,  fertilisers, 
etc  .  without  the  trouble  of  distillation. 
Thus  explosives  may  contain  KN03  + 
AmN03,  the  sum  of  which  is  obtained  bj 
water-extraction  after  removing  nitro-glyce- 
rine  and  similar  substances  by  ether,  where- 
on the  AmXO,  may  be  determined  by  the 
new  process,  giving  the  other  salts  by  differ- 
ence. 

The  process  depends  on  the  fact  that 
ammonia  is  a  weak  base  and  is  unable  to 
affect  certain  indicators  like  thymolphtha- 
lein*  unless  it  is  present  in  large  quantity. 
The  "  avidity  "  of  XH.OH  is  about  L/54  of 
that  of  NaOH,  so  N/10  ammonia .  only 
affects  indicators  as  A'  540  NaOH  would  do. 
The  solution  is  heated  to  boiling,  having 
been  previously  made  neutral,  if  necessary 
(Methylred  is  the  best  indicator  for  this!  and 
titrated  with  sodium  hydrate  (.V  .">  is  best) 
in  presence  of  thymolphthalein  (small  quan- 
tity of  saturated  solution  in  50%  alcohol).  A 
pale-blue  colour  appears  as  the  endpoint  is 
approached  and  the  solution  is  again  boiled 
till  colourless,  and  more  NaOH  added  until 
the  blue  colour  is  deep  and  withstands  boiling 

for  20  seconds :    it    is  nol    i essar;    I  i  boil 

ti  all  the  ammonia  as  would  he  the  case 
were  the  common  indicators  used.  A  cor- 
rection of  0"20  cc.  is  subtracted  and  the 
corrected  amounl  i  f  NaOH  used  then  corre- 
sponds t,,  A'  5  XII.,  in  the  original  solution 

of    the    sails.      The    first    appearam f    the 

pale    blue    occurs    when    about     911"'    of    the 

NaOH   has  1 u  added.      It  should  hi'   noted 

that     if    methylred     has     been     added,     the 

*  Tin-  'mi  \  other  indicator  of  this  class  thai  is  easily  obtainable 
is  alzarinyeilow  R,  which  changes  from  yellow  (■  pink. 


I  'i at -  are  green  insi ead  of  blue       fhe 

solution  tn  he  titrati  d  should  cont  am  a 

1      ammonium  salts. 

The  following  are  results  obtained  by  the 
method  : 

(1)  .Im.Nn,.    10  cc.   .V   Id    \m.So,  required 

•VI.-,     cc.     4-95     ci  ire  ted     99        ol 

fchei  iry. 
15  cc.  required  7- 70  ec.=7"50cc corrected 

=100%  of  theory. 
40    cc    required    2042    cc       19'92    cc 

corrected     99-6      i  I'  theory. 

(2)  AmCl  (dried)  0'1640  in  20  cc.   water  re 

quired   15"55  cc.      15"35  r<-.  corrected 
=100-1%  of  theory. 

(3)  \mXO,    (dried)   0*1450   in   20  cc.    water 

required  9'28  cc.=9-08  c    corrected 
100-2       of  theory. 
I )    lm2C204.H20    0-2470    used    17"55    cc. 
corrected=101'      of    theory    (possiblj 
the   specimen   had   effloresced). 

(5)  AmCIO,     commercial     containing     2-0 

NaCIO,,     0-435     used     18"10     cc. 

97\S       true     \,,i('10,. 

(6)  Am.Fll't),    [methylred   cannot   be   used) 

0-1685     used  '  13-15     cc.      NaOH= 
L02-9  ;  of  theory. 

It  will  be  seen  that  the  method  due,  net 
work  very  well  with  ammonium  salts  of 
weak  acids. 

(r)  TItr  Determination  of  True  Neutrality 
in  Waters  by  Means  of  Mixed  Indi- 
cators.— 

The  method  of  mixed  indicators  is  well 
known,  particularly  the  use  of  methyl- 
i  range  mixed  with  phen  ilphthalein,  which 
is  yellow  near  neutrality  and  pink  if  either 
acid  or  alkaline.  This  mixture  is,  however, 
quite  insensitive  and  will  not  detect  less 
than  2  parts  per  100,000  H2SO,,  or 
('a(OH),,  i.e.,  it  remains  yellow  or  salmon- 
coloured  over  the  whole  of  this  range  of 
acidity  or  alkalinity;  also  the  fact  that  a 
salmon  colour  may  mean  either  slight  acid- 
ity or  slight  alkalinity  is  a  fatal  drawback. 
My  improvement  consists  in  using  indicators 
which  are  19  or  20  times  as  sensitive,  and 
the  particular  mixture  which  I  recomi 
is  one  of  methylred  (orthocarboxylic  acid  of 
"butter-yellow  ")  with  a-naphtholphtha- 
[ein,  whicb  in  addition  are  chosen  so  that 
the   alkaline   colour  of   the  one   shall    b 

as  pi  ssible  from  the  acid  colour  of 
the  other.  This  mixture  added  to  a  water 
will  detect  04  part  H..SO,  and  0'2  part 
Cad  (Mr,  per  100,000.  The  acid  colour  is 
violet-rose  (with  an:  amounl  of  acid  greater 
than  0-  I  per  loo, 000) ;  the  colour  in  pre- 
sence   of   0'2   parts   acid    is   salmon-orange ; 
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the  neutral  colour  is  straw-yellow;  the 
colour  in  presence  of  0'2  parts  alkali  is 
citrine-green,  and  the  full  alkaline  colour 
(over  0-4  parts  alkali)  is  dee],  bluish-green 
the  whole  of  these  five  changes  occurring 
very  m  ar  i  i  the  neutral  point  from    +  I   to 

','  part  per  100,000.  There  are  also 
several  intermediate  tints,  so  that  each 
part  per  million  has  its  shade.  By  adding 
some  phenolphthalein  to  this  mixture  a 
triple  indicator  is  got  which  goes  through 
-,H  the  seven  colours  of  the  spectrum  m  the 
correct  older  as  it  passes  from  alkalinity  to 
acidity,  viz..  purple,  indig<  .  grei  n,  eiti  ine, 
w.   salmon,   and  rose. 

(i-Naphtholphthalein  is  made  bj  heating 
a-naphthol  with  phthalic  acid  and  excess  of 
dry  ZnCl,  to  120°  C.  for  two  hours. 
o-Naphthol  can  be  got  locally,  and  phthalic 
acid  made  h\  boiling  naphthalene  with 
dilutt  BN03  umdcr  reflux)  for  several  days, 
and  taking  the  liquid  to  a  small  bulk.  Since 
methylred  (or  the  materials  to  make  it  i 
may  not  be  available  for  some  time,  I  also 
describe  the  colours  given  by  mixtures  in 
which  substitutes  Eor  it  are  used  (the  other 
constituent  being  o-naphtholphthalein,  for 
which  there  is  no  substitute):  A.  Neutral- 
red:  range  of  mixture:  violet-pink,  salmon- 
pink,  neutral  tint  (dirty  brown),  light  green, 
and  blue  green.  The  neutral  tint  at  the 
neutral  point  is  interesting.  B.  Rosolic 
acid  (or  alizarine)  :  range  ol  mixture  :  dull 
yellow,  salmon,  rose,  violet,  indigo-blue 
(rose  being  neutral). 

'1'he   ammonia    and   neutrality    sections   of 
this     paper     were     read     before     the     S   \ 
Association  of  Analytical  Chemists  in  1915, 
but  have  now  been  re-written  and  amplified. 

Mr.  Andrew  F.  Crosse  (Past-President): 
I  desire  to  move  a  hearty  vote  of  thanks  to 
Dr.  Moii  as  I  have  had  a  real  treat,  and  1 
thank  him  verj  much  Eor  the  very  interest- 
ing explanatii  n  of  these  experiments,  which 
1  shall  go  through  myself  when  I  have  time. 
I  ordered  from  the  local  chemist  some 
thymolphthalein,  and  T  found  the  cost  was 
excessh  e. 

The  President:  \  shall  not  discuss  this 
paper  myself  now.  because  I  think  the 
methods  given  ought  to  be  tried,  hi  fore  they 
can  be  discussed.  These  indicators,  three 
of  which  you  have  heard  i  f  to-night,  are 
quite   new   as   far  as   most   chemists   ale   eoii- 

.    Qed;  hut    I  think-  that    in  the  future   we 


shall  use  a  larger  number  of  indicators  than 
the  three  common  ones  at  present  in  use, 
which,  however,  for  some  time  to  come,  will 
probably  hold  the  field.  A  good  deal  of 
work  has  been  done  in  recent  years  on 
indicators,  and  researches  have  1 u  car- 
ried out  by  Salm,  Sorensen,  and  others  with 
respect  to  their  hydrogen  ion  concentration, 
and  it  is  on  tables  such  as  they  have  con- 
structed that  practically  the  whole  of  what 
Dr.  Moir  has  said  this  evening  is  based,  a 
statement  with  which  I  think  he  will  agi 
These  indicators  can  be  arranged,  and  are 
arranged  nowadays  in  order  of  merit,  an 
excellent  table  having  been  drawn  up  by 
Dr.  -Moir  himself.  He  has  given  us  three 
this  evening,  and  has  put  them  to  extret 
good   use.      Whether  those  methods  will  be 

i     ited    a   nerally  is  quite   another   nutter, 

be  i in    practical    chemistry,    methods 

get    standardised    to  a    certain    extent,   and 

i  ii  is  slow.  The  method  of  determining 
ammonium  in  its  salts  seems  quite  excel- 
lent. However,  1  think  this  is  the  first 
time  I  have  cane  across  three  indicators 
being  used  in  one  determination.  There  is 
a  very  well  known  method  that  was  brought 
1  rward  about  the  early  eighties,  as  far  as  T 
remember,  for  determining  the  amount  ol 
NaOH,  NaHC03  mid  Na2G03  in  mixture 
any  two  of  these  usinq-  two  indicators, 
namely,  methylorange  and  phenolphthalein. 
I  am  sine  we  are  all  very  much  indebted  to 
Dr.  Moir  Ei  r  this  paper  and  for  his  demon- 
stration of  these  indicators,  and  have  there 
i   :,     much    pleasure  in  seconding  the   vote. 

Dr.  J.  Moir  ( Past-President) :  I  have  lately 
made  some  methyl  n  1  in  small  quantity, 
and  am  willing  to  supply  tic  \,  i*  small 
quantities  which  are  required  of  this  methyl 
red  to  members,  who  mat  care  to  try  the 
experiment. 

The  President:  Wiih  regard  to  methyl  red, 
there  was  an  abstract  in  our  Journal  of  a 
paper  read  before  the  Edinburgh  Section  of 
the  S  iciet  \  ol'  Chemical  Industry  last  March 
on  its  use  as  an  indicator  in  determining 
the  hardness  of  water,  and  I  believe  Mr. 
Whitby,  after  testing  that  method,  was 
firmly  convinced  of  its  great  utility. 

Mv.    A.    Whitby    ( Manlier   of    Council): 

It  is,  in  my  opinion,  much  superior  to  the 
Otto  Hehner  method  of  determining  both 
the  permanent  and  the  temporary  hardness 

of   water. 


IfllR 


A.   J.   Brett— The   I. 


THE  ENCOURAGEMENT  OF  FIRST 
AID  WORK  ON  THE  MINKS:  SOME 
SUGGESTIONS  BASED  ON  CROWN 
.MIXES  EXPERIENCE. 


By  A.  J.  Brett. 


Printed  in   Joiirnal,   June,    1916). 


REPLY   TO    DISCUSSION. 

Mr.  A.  J.  Brett:  In  reply  to  the  discus- 
sion I  have  to  thank'  your  President  and 
Members  for  the  kind  reception  accorded  to 
this  paper.  The  first  point  made  1>,\  \  m 
President  is  the  necessity  for  keeping  Hit 
offices  of  Hospital  Orderly  and  Chief  Ambu- 
l.n.i  e  Officer  distinct;  in  this  I  am  in  entire 
agreement  with  him,  and  may  stair  that 
it  is  cur  practice  on  the  Crown  Mines,  not 
onh  in  the  case  of  the  Chief  Ambulance 
otli<-.i\  but  in  the  case  of  the  Sub-Ambu- 
lance Officers  also,  to  pay  their  salary  and 
their  remuneration  for  ambulance  work  by 
means  of  separate  cheques. 

The  suggestion  that  more  might  be  done 
in  the  way  of  making  bonuses,  etc  .  more 
dependent  on  the  actual  work  of  men  at 
accidents,  I  am  afraid,  would  be  May  diffi- 
cult .ii  arrange  in  actual  practice.  Under 
such  an  arrangemenl  in  sections  of  the  mine 
where  accidents  are  few  and  far  between;  a 
knowledge  of  ambulance  work  would  be  at 
a  discount,  as  many  keen  ambulance  men 
win.  might  be  in  these  sections  would 
possiblj  never  have  an  opportunity  of  cam 
ing  extra  reward  owing  to  their  never  having 
an\  calls  on  their  services.  If  employees 
remained  more  or  less  stationary  in  their 
respective  working  places,  this  would  have 
the  effect  of  direct  encouragement  of  First 
Aid  work,  where  accidents  were  ol  most 
frequent  occurrence.  Unfortunately  our 
expei  ience  at  pn  sen!  is,  that  emploj  ees 
are  by  no  means  wedded  to  one-  working 
place  and.  therefore,  I  am  afraid  no- satis- 
factory   system    i Id    be    devised   on    these 

lilies.  Iii  practice  we  have  to  depend  on 
reports  from  the  Chiel  Ambulance  Officer 
as  to  the  efficiency  o)  the  aid  rendered  to 
him  when  accidents  occur,  and.  as  I  said 
in  my  paper,  it  is  most  gratifying  to  find 
thai  he  invariably  has  expressed  himself  as 
even   more   than    satisfied. 

Unfortunately,  in  actual  working  condi- 
tions it  is  almost  invariably  the  case  that 
no  whole  team  can  be  got  together  af  any 
one  accident,  owing  to  the  scattered  position 
of  the  working  places  and  the  distances  that 


are  likeh  .  rs  ame 

".    and    thereto),      team    work    .•an    i 
only     I"      used     for    making    any     individual 
readily    able    to   take   his    place,   and  do  his 
part  amongst  any  mbulance  woi 

""lather   he   has    I  i  ustomed   to    . 

with    them    previously   or   not.        In   order, 
however,  •  •      nd  improve  on  the  pn 

position,  -  n  the  suggestion  of  Mr.  Anderson. 
we  are  aboul  b  try  the  follow  ing  method  in 
one  section  of  the  mine  to  start  with,  in 
order  to  see  if  it  can  be  carried  out  practic 
ally.  On  each  level  it  is  proposed  that 
some  t  •.  pe  of  board  shall  be  erected  at  the 
station,  on  which  the  names  of  all  men 
holding  Ambulance  Certificates  shall  be  in- 
scribed, and  the  names  of  their  working 
places.  II  this  can  only  be  kept  in  ordei 
and  up-to-date,  it  should  be  of  great  help 
to  the  Ambulance  Officer,  as  he  will  at  onci 
see  on  arrival  at  any  station  what  men  he 
can  depend  on,  and  where  he  can  lay  his 
hands  on  them,  it  will  also  call  attention 
to  men  holding  such  certificates. 

For  the  above  reasons  I  do  not  feel  that 
the  importance  of  the  practice  "I  team  work 
by  organising  Ambulance  Corps  under  Red 
Cross  rules,  as  suggested  by  your  President, 
is  of  anything  like  the  importance  on  the 
Rand,  thai  it  is  on  coal  mines,  owing  to  the 
practical  impossibility  of  the  collecting  of 
such  teams  for  any  particular  accident.  In 
coal  mines  the  conditions  are  very  differ,  nt, 
and  really  call  for  such  an  organisation.  At 
the  same  time  your  President  's  account  of 
First  Aid  work  in  America,  is  of  the  greatest 
interest   to  anyone  interested  in   this  work. 

In  reply  to  Mr.  Waites,  I  hope  that 
since  his  first  discussion  on  my  paper,  his 
experience,  that  interest  in  First  Aid  work 
underground  is  most  noticeable  by  its 
absence,  has  been  altered,  Eor  my  experienci 
shows  that  in  the  last  six  months  there  has 
been  a  very  great  awakening  to  the  need  of 
the  encouragement  of  interest  in  this  work, 
clue  largely,  I  think,  to  the  good  work  of 
the  Safety  First  Committee  and  your 
Society. 

I  have  also  been  extremely  sorry  to  gather 
from  his  remarks  that  he  does  not  feel  that 
the  managements  are  as  keen  on  the  pre- 
vention i  t  accidents  as  they  should  he.  The 
prevention  of  accidents  to-day  does  actually. 
I  believe,  take  a  foremost  position  in  the 
minds  of  certainly  the  majority  of  mine 
managers  along  the  licet,  it  not  in  all  of 
them.  With  regard  to  Mr.  Waites'  sug- 
gestion   as    to    the    possibility    of    making   a 
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knowledge  of  First  Aid  compulsory  amongst 
all  underground  workers,  at  first  sight  it 
appears  somewhat  drastic,  but  on  considera- 
tion it  is  really  not  so.  After  all,  one  never 
places,  say,  a  battery  engine  or  a  com- 
pressor  in  the  charge  of  a  man  unless  one 
knows  that  if  anything  goes  wrong  he  will 
know  at  least  how  to  prevent  the  engine 
being  wrecked,  and,  as  a  rule,  one  expects 
that  lie  will  be  able  to  remedy  any  accident 
that  occurs  to  it,  unless  it  be  a  really 
serious  one.  Yet  we  have  no  hesitation  to- 
day in  placing  the  lives  of,  say,  twenty 
human  beings  under  the  charge  of  a  man 
who,  in  the  majority  of  cases,  if  an  accident 
happen  to  one  of  them,  will  in  all  probabi- 
lity have  no  idea  of  how  to  save  his  life,  or 
even  prevent  his  injury  becoming  a  more 
serious  one.  When  once  you  consider  the 
matter  in  this  light  it  dues  seem  that  com- 
pulsion is  reasonable,  and  if  it  were  to  be 
combined  with  (he  excellent  suggestion  of 
Dr.  Orenstein,  that  is  to  say,  a  very  much 
simplified  course  of  First  Aid  work,  entirely 
with  reference  to  mining,  and  excluding  all 
matters  not  likely  to  be  of  any  consequence 
in  work  underground.  I  believe  it  becomes 
feasible  and  should  be  pressed  for.  The 
First  Aid  course  and  Certificate  as  it  stands 
to-day,  I  would  then  suggest,  should  still 
be  made  compulsory  for  officials.  All 
interested  men  who  had  taken  the  compul- 
sory course  to  obtain  their  blasting  certifi- 
cate, would  still  pass  on  to  this  course  and 
certificate.  With  regard  to  more  practical 
work  than  at  present  as  advocated  by  Mr. 
Waites,  1  think  competitions  are  the  best 
means  of  encouraging  this,  together  with  a 
concession  from  the  Mining  Companies  that 
a  certain  amount  of  company's  time  may 
be  devoted  underground  every  week  to 
practice  for  such  competitions.  In  that 
ease  I  would  strongly  advocate  that  the 
competition  for  your  Society's  Shields  and 
the  proposed  competition  to  be  set  on  foot 
by  the  Safety  First  Committee,  should  be 
fixed  at  intervals  of  four  months.  That  is 
to  say,  if  the  Society's  Shields  should  be 
competed  for  in  May,  that  would  enable 
the  mines  to  fix  their  own  mine  competition 
for  September,  and  in  that  way  the  interest 
of  all  First  Aid  men  would  be  kept  alive 
throughout  the  year  in  practising  for  the 
competitions,  and  we  should  not  have  the 
present  state  of  affairs,  in  which  for  a  large 
portion  of  the  year  there  are  no  competi- 
tions, and  as  a  result  during  that  time  it  is 
difficult  to  keep  the  necessary  interest  going. 


In  regard  to  Mr.  Hildick  Smith's  sug- 
gestions, if  compulsory  First  Aid  work 
could  be  brought  in,  and  I  see  no  reason 
why  it  should  not  be  on  simplified  lines, 
then  would  none  of  them  be  necessary,  [f 
such  a  desirable  state  of  affairs  cannot  be 
arrived  at,  then  I  think  there  is  a  great  di  al 
tn  be  said  for  all  of  them. 

In  conclusion,  I  may  state  that  if  my 
paper  has  served  no  other  purpose,  it  lias 
served  to  obtain  the  views  of  a  practical 
underground  worker,  from  which  I  hope 
further  great  progress  may  be  made. 


THE   VALUATION   OF   MINES. 


By   Prof.   R.    A.   Lehfkldt,   D.Sc 


(Printed  in  Journal,  September,  1916.) 


Mr.  E.  M.  Weston  (M ember  of  Council): 
There  is  one  question  1  should  like  to  ask 
Prof.  Lehfeldt,  which  should  be  of  some 
interest  Prof.  Lehfeldt  and  Mr.  Kotze 
(the  Government  Alining  Engineer)  have,  in 
dealing  with  the  valuation  of  mines,  used  a 
phrase:  "  Let  'C  '  equal  accrued  capital." 
Now.  by  that  is  meant  all  the  subscribed 
capital,  plus  compound  interest.  My  im- 
pression was  -I  may  lie  speaking  quite  in 
error — supposing  that  a  mine  was  idle  for 
five  years  before  it  started  crushing  and 
expended,  say,  a  million  pounds  of  sub- 
scribed capital:  that  they  were  rather  in- 
clined to  take  compound  interest  on  that 
million  pounds  over  the  five  years,  and  to 
call  this  sum  '  (.'  '.  By  taking  the  com- 
pound interest  on  a  million  pounds  over  the 
five  years  and  calling  that  sum  C=accrued 
capital,  if  the  interest  is  made  big  enough 
over  five  years,  the  mine  can  be  made  abso- 
lutely  worthless   before  it  commences   work. 

Take  a  practical  case  of  a  mine  that  is 
going  to  spend  a  million  pounds  over  five 
years  bef  ire  it  starts  crushing.  We  might 
say  this  capital  is  subscribed  in  three  differ- 
eni  sums.  I  am,  of  course,  talking  quite 
roughly,  but,  say,  £250,000  goes  righi  away 
for  the  buildings  and  equipment  on  the 
mine;  then  development  work  and  shaft 
sinking  is  started,  and  a  sum  over  four  years, 
we  will  sin  ,  of  £20,000  a  month  is  doled  out. 
Then  we  come  to  the  time  just  before  crush- 
ing commences,  and  another  6350,000  is 
spent  on  putting  up  the  mill  and  further 
plant.  This  "C  "  then  is  a  very  much 
more  complicated  factor  than  either  Mr. 
Kotze   or    Prof.    Lehfeldt   apparently   regard 
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it.  We  certainly  "have  this  sum  of  £250,000 
out  at  compound  interesl  for  five  years,  but 
the  remainder  of  the  capital,  if  subscribed, 
is  earning  interest  during  that  time,  and  the 
interest  en  the  £20,000  spent  per  month 
over  four  years,  equals  about  the  compound 
interest  on  the  total  sum.  say.  over  two 
years,  and  the  £350,000  that  is  put  up  just 
befi  re  milling  starts  practically  only  has  one 
year's  or  half  a  year's  interest  to  be  debited 
against  it.  So  ]  would  like  to  ask  the 
author  if  my  impression  is  wrong,  and 
whether  this  "C,"  accrued  capital,  d  i 
not  involve  rather  more  complicated  factors 
than  either  he  or  Mr.  Kotze  appear  to  give 
it?  This  is  not  put  forward  as  a  criticism, 
but  as  a  question. 


TESTING  THE   STEENGTHS  OF 
EXPLOSIVES. 


By  J.  A.  Campbell  (Member). 


(Printed  in  Journal,  October,    1916.) 


The  President:  We  have  a  communica- 
tion from  Mr  Campbell  in  connection  with 
his  paper. 

Mr.  J.  A.  Campbsll  (Member):  We  use 
only  the  standard  size  of  Trauzl  block,  so  I 
am  unable  to  tell  the  effect  of  using  longer 
blocks.  Personally.  I  doubt  if  they  offer 
any  advantage.  At  one  time  we  used 
plaster  of  Paris  tamping,  held  down  by  an 
iron  plate  in  a  cast-iron  frame,  but  the  the- 
oretically more  efficient  tamping  so  obtained 
gave  no  better  results  than  ordinary  sand 
tamping.  The  use  of  a  longer  block  would 
raise  the  cost  somewhat  and  increase  the 
chance  of  faulty  castings.  High-grade  pig 
lead  is  certainly  easily  obtained,  but  even 
if  the  impurities  do  not  exceed  0"!  it  is 
necessary  to  make  each  comparative  test 
t>n   lead   cast   from   one   melting. 

Small  had  block's  form  a  convenient 
method  of  testing  detonators,  as  here  the 
explosives  tested  are  all  of  the  same  nature. 
To  make  these  we  press  out  a  cylinder 
64  mm.  in  diameter  from  the  lead  press 
and  saw  'off  the  lengths  required.  The 
other  measurements  vary  with  the  size  of 
detonator  to  be  tested. 

Xo.  8. — Block  l.r)0  mm.  long,  drilled  with 
hole  83  mm.    x  7- mm.  diameter. 

No.  6.— Block  110  mm.  long,  drilled  with 
bole  68  mm.    x7  mm.   diameter. 

Xo.  6T). — Block  110  mm.  long,  drilled 
with  hole  68  mm.    x6  mm.  diameter 


The  temperature  of  explosion  may  be  cal- 
culated from  the  figures  obtained  from  an 
actual  test  with  a  special  calorimeter,  using 
the  formula 

Q 

t  =  - 

c 
where   I      temperature, 

Q     heat    disengaged    bj    the    de- 
composition, 
o     specific     heat    of    decomposi- 
tion  products. 
It  may  be  calculated  without  such  experi- 
mental work,  if  there  be  known  the  equation 
representing    the    decomposition,    the    heats 
of   formation  of   all   the   molecules  present, 
and   the  specific   heats  of  the  resulting  sub- 
stances.    The  details  of  the  calculation  and 
necessary     corrections     will     be     found     in 
Bulletin  15  of  the  United  States  Bureau  of 
Mines. 


NEUTRALIZATION    EFFECT    OF    ASH 
ON  ACID-SAND  IN  STol'E  FILLING. 


By  Chris.   Toombs  (Member  of  Council). 


(Printed  in   Journal,  Novt  mber,  1916.) 


DISCUSSION. 

Mr.  F.  W.  Watson  (Member  of  Council): 
In  bringing  forward  -.  me  discussion  on 
Mr.  Toombs'  paper,  I  musl  congratulate 
him  on  the  ingenuity  shown  in  an 
attempt  to  remove  two  blots  on  the  land- 
scape, sand  dumps  and  ash  heaps.  That 
he  can  do  so  with  mutual  benefit  to  each  is 
an  advantage  not  lightly  to  be  overlooked, 
though  one  is  inclined  to  think  that  he  is 
particularly  favoured  in  this  respect  by  the 
quality  of  the  ash,  or  rather  of  the  coal,  in 
use. 

The  chief  neutralizing  agent  in  the  ash 
is,  according  to  the  author,  calcium  car- 
bonate, and  this,  he  claims,  neutralizes  the 
free  acid  in  the  wet  sand  and  decomposes 
the  ferric  sulphate,  thereby  removing  the 
most  harmful  constituents  of  the  sand 
dump.  I  cannot,  however,  congratulate 
him  on  his  qualitative  experiments  which 
have  led  him  to  conclude  that  calcium 
carbonate  will  not  eliminate  all  acid  and 
acid  producing  substances.  He  finds  that 
calcium  carbonate  has  no  action  on  ferrous 
sulphate  in  solution.  I  am  confident  that 
if  his  labours  had  been  carried  further,  both 
experimentally  and  on  a  practical  scale,  he 
would  have  modified  his  opinion. 

I    have    frequently    tested    mine    wati 
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which  before  treatmeni  contained  ferrous 
sulphate  in  cousiderable  quantity.  These 
waters  had  been  treated  underground  with 
powdered  limestone  only,  and  this  treat- 
ment had  completely  eliminated  the  ferrous 
sulphate.  To  verify  tins  I  carried  out  the 
following  experiment  :  — 

A  sample  of  mine  water  was  titrated  with 
NIK)  NaOH  and  N  10  KMn04;  the  values 
are  shown   bi  low  . 

To  one  litre  was  added  0'5  gm.  limestone, 
the  mixture  was  stirred  for  three  minutes 
and  the  permanganate  value  again  taken. 

The  mixture  was  agitated  and  transferred 
from  one  beaker  to  another  for  five  minutes, 
then  it  was  allowed  to  stand  with  occasional 
transference  from  one  vessel  to  another  for 
four  hours  and  finally  allowed  to  stand  over- 
night. The  total  reducing  value  towards 
permanganate  is  given  as  ferrous  sulphate, 
no  account  being  taken  of  other  reducers 
which  might  possibly  be  present. 

The  following  results  were  obtained:  — 

Acidity  to  phenol-     FeS04 
phthalein        (bj  perman- 
(expr eased  as  H2S04)    ganate) 

Original 

After  3  minutes'  stirring 

After  3  minutes'  stirring 
and  5  minutes'  trans- 
ference 

After  1  hour  occasional 
transfer 

After  2    hours'   occasional 

transfer 
After  4  hours'  occasional 

transfer 
Overnight  without  further 

agitation 

These  figures  show  that  the  FeSO,  has 
been  practically  eliminated  from  the  water 
when  atmospheric  air  had  free  access.  It 
will  also  be  noticed,  that  considerably  more 
alkali  is  required  to  show  reaction  to 
phenolphthalein  than  would  theoretically  be 
required  to  precipitate  the  FeSO„  as  found 
by  permanganate.  1  find  tins  to  be  the 
case  in  solutions  oi  pure  ferrous  sulphate, 
probably  due  to  the  ferrous  hydrate  carry- 
ing down  combine, I   fixed  alkali  with  it. 

If  CaCO  had  absolutely  no  action  on 
FeSO,,  in  solution,  the  first  stage  oi  the 
reaction  would  necessarily  be  the  oxidai  on 
of  ferrous  to  ferric  sulphate  and  then  pre- 
cipitation of  the  latter  l>\  limestone.  This 
I  cannot  think  probable,  especially  in  the 
absence  of  free  acid,  as  ferrous  sulphate  is 
a  fairly  stable  body,  and  a  solution  of  this 


7 
0-0°35 

% 
0-027 

— 

0-024 

0-023 

0-021 

0-019 

0-018 

nail  [ 

0-015 

o-oii 

o-ooo 

0-002 

0-003 

sail  all showed  no  change  when  given  the 

same  treatment  as  in  the  above  experiment. 
The  other  explanation  is  that  limestone 
reacts  to  a  slight  extent  with  the  ferrous 
sulphate  to  form  ferrous  carbonate,  which 
would  be  much  more  easily  oxidized  to  the 
ferric  state,  and  thus  upset  the  chemical 
equilibrium  of  the  solution,  since  one  of  the 
products  of  the  original  reaction  would  be 
removed.  The  reaction  would  thus  go  on 
till  practically  all  the  FeSO,,  was  decom- 
p<  ised . 

Dr.      J.      Moir      (Past-President):      Mr. 
T<   imbs    talks    of    ferrous    carb  aate    being 
formed.     Now  is  it  not   probable  that   it    is 
us    bicarbonate    that  ed,    since 

C02  is  present  in  excess  from  the  action  of 
free  acid  on  carbonate  of  lime?  It  is  well 
known  also  that  solutions  of  ferrous  bicar- 
bonate are  destroyed  by   aeration. 

Mr.  F.  W.  Watson  (Member  of  Council): 

Yes.  i  suppose  that  is  so:  Most  of  these 
waters  trickle  down  from  one  slope  to 
another;  they  go  through  sumps  and  every- 
thing else. 


FLOTATION  CONCENTRATION 

EXPEEIMENTS  ON  A  TRANSVAAL 

GOLD  OEE. 


By   F.   Wartenweiler  (Member  of  Council.) 

( Printed  in  Journal,  November,    I'M). 
Mr.  H.  R.  Adam  (Member  of  Council): 
.Mr.    Wartenweiler 's    paper    was    exceedingly 

interesting,  and  as  it  evidently  summarised 
the  results  of  a  considerable  amount  of  work 
it  seems  a  pity  that  the  author  did  not  give 
more  details  of  individual  tests,  unsuccess 
Inl  as  well  as  successful.  1  think  the  state- 
ment that  the  slightly  alkaline  circuit  gave 
the  best  results  both  from  a  commercial  and 
metallurgical  point  of  view  should  have 
some  figures  t<>  support  it.  The  advan- 
tages of  Una'  for  future  cyaniding  are  of 
course  obvious,  but  one  would  like  to  com- 
pare the  flotation  results  obtained  with 
a  idifii  I  water  and  also  the  effeel  of  heating. 
Again,  a  great  deal  of  analysis  requires 
to  be  done  if  the  fullest  information  is  to  be 
obtained.  It  is  not  sufficient  to  give  the 
gold  values  <  t  the  products  alone.  Sulphur, 
and  in  this  particular  case  arsenic,  in  con 
cent  rate  and  tailing  would  give  useful  infor- 
mation, also  "insoluble  matter  "  in  tin n- 

centrate.  These  figures  are  required  in 
order  that  the  closeness  of  association  of  the 
gold     with     the     "refractory    "     mineral     or 
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mil  arrived  a  ing  these 

figures,  one  maj 

lim   at   very   i  a     of    the 

:  with  the  sulphide  sibly  using 

more  costlj    flotation 

whether  to  regard  rei  "refrac- 

tory "  mineral  with  a-  little  gold  as  pns>ilil 
as   the  prime   object.      The   latter  aim   i~. 

important  when  the  extraction 
of  the  gold   from   the   concentrate   pres 
seric  us  difficulties. 

Tli-        -  be   a   tendency  to  regard 

the  nature  of  the  <  il  or  nils  used  as  the  all 
important  thing  in  rl  itati  a.  I  doubt  if  it 
is  real! y  correct  1  spea  of  the  "  -elective 
action  "  of  the  oil  at  all.  since  tl  tation  can 
an  ied  ''tit  in  -  ij  t lie  us  ■ 

!   at    all,   however  necessary   the   latter 
may  he  in  practice.     The  - 
the  sulphide  mineral--  is  gas  in  the  form  of 
small    bubbles;   perhaps    the   main  fun 

■  i  prevent  the  gas  bubbles  from 
coalescing  and  di  pping  their  loads  of  sul- 
phide. 

Mr.  Wartenweiler  mentions  that  his 
riments  were  carried  i  lit  in  a  mechanic- 
ally agitated  type  of  machine.  It  is  doubt- 
ful whether  this  is  best  in  small  scale  work. 
when  the  fullest  knowledge  of  the  be]  aviour 
■  t  the  ore  in  flotation  is  required.  In  such 
machines    there    is    alwa;  asiderable 

propi  rtion  of  what  may  be  called  the  "  non- 
ile  "  minerals   in   susp  At   the 

ae  since  this  type  of  machine  seems 
to  be   the  most   successful  in  practice,   the 
that    the   small   model   supplies 
ma;,   certainly  be  the  mosf    useful  from  tl>, 
pra  t  ical  point  of  view. 

Mr.  H.  A.  White  (Past-President): 
1  sb  tiM  jusl  like  I  i  remark,  although  we 
have  every  reason  to  believe  that  flotation 
would  not  he  successful  on  the  Rand  in  re- 
ing  '_'"1<1  to  such  an  extent  as  that  stated 
by  the  author.  I  think'  we  i  ughl  t  i  have  on 
rd  any  experiment-  oi  that  nature- that 
are  made,  and  I  think  it  would  be  in  order 
if  am  member  who  has  experiments  of  that 
kind  would  let  us  havi    them  for  publication. 

The    President:     I    hope    members    will 
de  to  the  request  which  has  been  made 
by   Mr.    White.      If  tl  members 

wliD  have  themselves  or  who  know  of  am 
member  who  has  madi  experiments  o 
flotation,  and  they  would  kindlj    let  us  have 

for   r rd.    I    think    it    would    serve    a 

very  useful  purpose,  more  particularlj 
very    few    experiments    have,    to    our    know- 
ledge, been  carried  out   here  in  this  respi 


one   whic        i     other   fields   assumes   a    very 
tremend  us   impi  irtam 


LIKE    TREATMENT   AT   THE   FALCON 
MINE    (RHODES!  ! 


B-  H.  R.  Adam.  B.Sc    Mt  mber  of  Council) 


(Printed  m  Journal,  November,   / 


Mr.  J.  A-  Woodburn  (Associah  \tter 

reading  through  Mr.  Adam's  most  interest- 
ing  paper  one's   curie:-  i    i  h     incr 

now-   more  ot  the  details   i  iin|    the 

quality   and    cl  of    thi     ore   and    the 

and    '•'  mstituents    of    bhe    fui  i 
charge,    with    the   analysis  of  the   slag   pro- 
duced. 

It  -ting  to  n  coal  and  c< 

are  used  in  about  equal  quantities  in  the 
blast  furnace,  as  this  is  rather  an  unusual 
practice.  It  is  a  good  recommendation  for 
Wankie  coal,  and  one  would  like  to  know 
what  total  p>  -  of  fuel  was  used  per 

ton  of  charge. 

In  summing  up  the  concentration  of  the 

he  author  says  :  — 

The  mill  concentration  plant  recovers 

about   60:     of   the   gold   and    20      of   the 

pper,  while  the  flotation  plant  recovers 
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20"'  of  the  gold  and  70      of  the  copper — 
a   total   extraction   of  80      gold   and   90% 
of   the   copper  by   concentration." 
I    have    worked   out    a    probable   monthly 
output  from  the  figures  given,  and  although 
the    60  :    and    20       extraction    for   the   gold 
agrees  fairly  closely,   the  figures  for  copper 
extraction    show    more    like    30%    and    no 
than   20      and    70    ,   as  stated."  The   tabli 
a  on  tlir  preceding  page  show  s  t  lie  ton- 
nage treated  in  each  department  with  values 
exl  racted   in  gold  and  copper. 

Discarding  the  handsorted  ore  the  extrac- 
tion mi  the  mill  and  flotation  plants  is  as 
follows  :  — 


Tons 

rii. 

Extract  inn 

OZ9. 

Gold. 

% 
Ex  traction. 

Mill       ... 
Flotation 
Residue.. 

'.in 

Kill 

26 

325 

58  ■ 
9-5 

1710 

51  ii  I 
667 

60 
17 
•23 

100-00 

100  00 

So  that  the  percentage  of  extraction  of  the 
copper  by  the  flotation  process  as  stated  by 
the  author  appears  to  be  unduly  high  and 
the  figure  for  the  mill  rather  low. 

The  percentage  extracted  by  the  mill  on 
the  oxidised  ore  is  30:  of  the  copper  value, 
and  70  of  the  gold  value,  and  it  would 
appear  strange  if  the  extraction  of  the 
copper  by  the  mill  on  sulphide  ore  should 
be  less  than  on  oxidized  ore.  As  20  <it 
the  copper  value  is  taken  out  by  hand-sort- 
ing on  the  coarse  ore  belt,  and  as  the  mill 
concentrate  only  recovers  about  6%  more, 
probably  if  the  ore  were  crushed  to  ]  in.  or 
|  in.  instead  of  J  in.  in  the  first  instance, 
a  higher  extraction  might  be  obtained  in  the 
first  c  mcentration. 

Without  knowing  the  actual  character  of  the 
average  ore,  it  is  difficult  to  know  whether 
the  Hue  crashing  is  necessitated  by  the 
finely  disseminated  copper  value  throughout 
tlir  mass  or  is  done  in  order  to  liberate  the 
gold.  If  the  extraction  on  the  vanners 
previous  to  and  after  passing  the  tube  mill, 
and  tlir  extraction  on  tlir  blanket  tables 
were  known  separately,  sonic  valuable  in 
formation  on  this  head  would  be  gained. 
With  so  much  line  concentrate  one  would 
have  expected  reverberatory  furnaces  for 
tin-  smelting  ill  place  of  the  sintering  plant 
and  blast  furnaces;  and  one  wonders  what 
especial  reasons  there  were  for  installing 
this    particular    plant,    as    the    concentrates 


from  the  flotation  process  must  be  very 
hard  to  deal  with,  and  it  is  not  stated  what 
quantity  of  this  concentrate  is  mixed  with 
the  sintered  ore  and  hand-sorted  ore  in  the 
blast  furnace. 

With  regard  to  the  converters,  Mr.  Adam 
says,  "  One  converter  is  kept  in  operation 
and   one   as   a    stand-by,"   then   adds   later, 

they  do  four  blows  "  per  day,  but  it  is  not 
quite    clear   if  one    converter   does   the    four 

blows,"  and  whether  it  requires  relining 
after  the  four  blows,  or  if  it  is  capable  of 
further  work  with  the  one  lining.  He 
mentions  that  about  250  tons  of  picked 
oxidized  ore  are  used  every  month  in  lining 
the  converter,  and  it  would  be  interesting 
lo  know  what  other  material  is  used  in  the 
mixture  for  converter  lining. 

The  tenor  of  the  matte  produced  suggests 
a  highly  ferruginous  charge  to  the  furnace, 
and  one  wonders  if  the  ore  from  the  various 
concentrating  processes  are  mixed  in  any 
particular  proportion  to  obtain  the  most 
suitable  charge,  or  if  the  ore  bought  in  as 
custom  ore  is  used  as  much  for  its  fluxing 
properties  as  for  its  actual  value  in  copper 
and   gold. 

In  the  proportion  of  charge  sent  to  the 
sintering  pots,  in  addition  to  the  450  tons 
of  converter  slag  which  is  naturally  ferru- 
ginous, there  are  also  250  to  300  tons  of 
barren  ironstone  added,  so  that  the 
concentrate  itself  is  evidently  silicious.  I 
understand  this  fine  ironstone  is  specially 
mined  and  transported  some  little  distance 
for  its  fluxing  properties.  This  point  is 
very  important,  as  at  Messina  the  furnace 
charge  was  highly  silicious,  the  iron  content 
being  very  low  and  consequently  a  high 
grade  matte  was  produced,  not  quite  suit- 
able for  converter  work,  and  the  consump- 
tion of  fuel  in  consequence  was  naturally 
high. 

In  a  recent  tender  given  out  by  the 
Messina  Company  for  the  purchase  of 
custom  ore,  a  reduction  of  Is.  per  unit  is 
allowed  on  smelting  charges  for  all  excess 
of  iron  and  lime  over  insoluble  on  any  ore 
purchased.  In  a  ferruginous  ore  with  little 
silica  this  excess  might  easily  amount  to 
20%,  which  would  mean  a  reduction  in 
smelting  charges  of  20s.  per  (on.  It  is, 
therefore,  of  great  importance  that  the 
analysis  of  any  ore  for  furnace  work  should 
be  given,  as  it  is  not  improbable  that  at  a 
central  smelting  plant  near  where  coal  and 
lime,  fireclay  and  silica  bricks,  also  basic 
materials  for  converter  lining,  are  available 
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:ii  a  low  figure,  the  redua  d  ci  >s1  of  smelt- 
ing ores  from  various  mines,  which  tei  li  I 
to  flux  each  other  and  thus  save  fuel,  would 
more  than  counterbalance  the  cost  of  railage 
to  the  smelting  works. 

At  the  present  moment  it  pays  to  transport 
12      copper  ore  over  1,200  miles  by  rail  to 
ho  reduced  either  to  matte  or  blister  copper 
in    South     Africa.       The    pre-war    cost     at 
Messina    of   smelting    1<>      copper   middling 
from  the  mill  with  coal  at   18s.  per  ton,  to  a 
50     matte,  was  in  the  neighbourho  <l  <  >1   15s. 
per   ton.     This   on   a    larger   amount    would 
have  been  nearer  35s.  per  ton.     Taking  the 
fuel   consumption  at  80    .   the   cost  on  this 
head  alone  would  be  aboul    Ms.  (id.,  and  if 
coal  were  only  6s.  per  ton  then  10s.  per  ton 
would   be   saved  for  fuel  costs  on   each   ton 
smelted.     Of   course   this    reduction    cannot 
be  added  to  the  other  reduction  allowed  for 
excess  iron  and  lime,  as  the  fuel  consump- 
tion,     owing      to      Letter      fluxing      would 
probably  he  reduced  to  40     or  50    ,  hut  still 
it  indicate,  that  considerable  saving  can  be 
effected    by    suitable    mixing  of   ore-       i 
Falcon    Mine,   tor  instance,  might  he  saved 
tlie  cost  of  mining  and  transporting  300  tons 
pel-   month   of   barren    ironstone.     It   seems 
feasible,    therefore,    that    if   a    steady   supply 
of    ore,    matte    or    blister    copper    can    be 
guaranteed   for   some   years   to   come,    both 
furnace    and   electrolytic    refining   might   be 
adopted  in  South   Africa   with   a   good   profit 
on    all   copper   consumed   locally   and    a    fair 
profit    on    all    copper    exported.      It    lias    al- 
ready been  established  thai  on  a  small  scale 
smelting  can  be  done  in  Africa,  even  in  out- 
lying  districts,    where    fuel   and   other   costs 
are  high,  at  a  cost   very  little  more  than  in 
England,  and  it  seems  reasonable  to  expect 
thai    at    places   where   fuel   and   other  stores 
and    material    are    moo     cheaply    obtainable 
tin-  cost  of  producing  refined  copper  would 
work-  out  at  not  more  and  probably  1    3S  than 
in  England.     If  it  c<  si  jusi   the  same,  then 
there    is    no    reason    why    the    ingot    copper 
should    not    he    shipped    and    sold    on    the 
markets   which   now   absorb   the   matte  and 
blister   copper,    as   freights    should    be    frac- 
t  ionally  less  on  the  refined  copper. 

Of  course,  it  must  he  remembered  that 
however  carefully  a  plant  may  lie  installed, 
there  are  practical  difficulties  to  he  over- 
come in  starting  any  new  industry  in  a  new 
country,  and  it  would  take  some  time  before 
the  brands  of  copper  produced  established 
their  reputation  on  the  market,  and  the  men 
at  the  works  overcame  all  the  little  troubles 


acidental  to  a  new   plan;.     Then  with  eli  c 
trolytic   refining  a    large    tonnage   ol    copper 
i-   always    locked    up    in    the    process,     'the 
cost    din     to    these    adverse    circun 

should    he    dealt    with    as    a    capital    cost  .    and 

this  is  where  the  Government  mighl  help 
in  making  an  allowance  on  e\ei\  ton  pro- 
dui  d  or  shipped  lor  a  few  years  until  thi  se 
adverse   circumstances   were   overcom 

The  benefil   to  the  c<  unl  r\    in  ha\  ing   i  lie 
nioii.o   Spen1  on  refining  kept  in  the  country 
tlie   stimulating   effect   on   other  indus- 
tries should  more  than  compensate  for  I 
i    probable   losses. 

The  plani  at  tin'  Falcon  Mine,  as  describ  I 
by  Mr.  Adam,  is  highly  creditable  to  the 
engineers,  who  h.o.  faced  the  situation  oi 
'1  'aline  wnli  a  large  rather  low  -grade  copper 

end   gold   property,  and  the  iveeuj    high    p]   ee 

of  the  metal  must  have  helped  to  pa\  for 
the   initial  extra   costs   incidental   to  a   large 

tew      planl.       It     shows     whai      cm      be     done 

even  where  skilled  labour  has  to  he  imported 
'•■"in  oversea,  and  should  stimulate  effort 
in  carrying  out  the  smelting  pieces,  i,,  its 
final  conclusion.  Smelting  and  refining 
in  ges  have  risen  considerably  in  England 
during  the  past  two  years,  ami  these  charges 

are  likely  to  remain  high  for  some  lime  lo 
conic,  owing  to  the  increased  cost  of  labour 
and  fuel,  so  that  the  opportunity  of  com- 
peting with  thes,.  high  charges  is  one  that 
should  not  he  lost  sight  of. 

The   meeting   then   terminated. 

Notices   and  Abstracts   of  Articles  and 
Papers. 


CHEMISTRY. 

Potash  in  Lakh  Muds. — "  Potash  in  surprisingly 
large  proportions  is  present  in  the  brines  am]  muds 
of    the    Salduro    marsh,    a    sink    in    the    Salt     I 
desert,   about  60  miles   west   of  the   south-west   eil^e 

of  ••lent    Salt   lake.     From  the  clays   lerlying   tie 

salt  body  which  covers  the  marsh  the  IS  Geolo 
gical  Survey  collected  samples  at  depths  of  8  ft. 
to  1'-'  ft.,  in  which  the  dissolved  salts  were  found 
to  contain  from  2  to  about  :U  ",,  of  potash,  and 
2£%  was  found  in  the  soluble  salts  at  a  depth  of 
ab. nit  I  ft.  i  if  the  dissolved  salts  contained  in 
the  brines  occupying  tie  spaces  between  the  salt 
crystals  in  the  crust  overlying  these  muds  3%  to 
I",,   was  found   to  be   potash. 

Singularly   enough   the   salt    crust    left    at   the   sur- 
face  of   the  desert   through   the  evaporati f  the 

Iniiies  contains  little  mure  than  a  trace  of  potash, 
mosl  of  the  potash  being  confined  to  (he  brines 
and     to     the     muds     underlying      the     silt      crust. 

According   to  analyses   made,   the   brines  ami    t Is 

contain    considerable    magnesium    chloride,    as    well 
as  chlorides   of   potassium   ami   sodium,   a 
somewhat     similar     in     composition     In     I  he     i'. 
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En   'i   which   potash   is  manufactured    in    ' 

— Mining    and    Engineering     World,    Mav    20,    1916, 

p     958.  '  (H.    R.    A  i 
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The  Time  Reaction  ix  the  Neutralization  oi 
Carbonic  Acid  and  the  Dissociation  Constant 
oi  i  hi  ii  m  '  die  reaction  i  rfl'  +  ro^IK  '(  I 
is  the  determining  factor  of  the  reaction  velocity 
of  the  neutralization  of  carbonic  arid.  Measure 
ments  with  the  pure  acid  showed  that  no  altera- 
tion of  conductivity  with  the  time  occurred,  hence 
the  above  reaction  is  apparently  so  accelerated  by 
thi      hydrogen    ions    that     the    time    reaction     is    no 

Ion    : T     asm-able.      A     similar    catalytic    acti f 

hydrogen      ions      occurs      in      the      conversion      of 
7  hydroxy  fatty  acids  into  lactones.     In  the  neutra 
li/.ation    of    carbonic    acid    the    reaction    velocity    is 
proportional    to    the    concentration    of    the    acid    and 
base    inversely    proportional    to    that    of    the    bicar- 
bonate.    The  mean   vahu    at    o     (  .    js   k  =  (in4:S.     By 
means  of   the   'residual    current'    tin-   concentration 
of    the    nndissociated    molecule    H„CO,     was    detei 
mined,    whence    the    dissociation    constant 
I  HJxJHCOJ 
[H,C0   I 

was  found  to  be  7'42xl0  '.  a  value  which  is 
greater  thai)  that  of  acetic  acid." — L.  Pusch. — 
Journal  <</  the  Society  "/  '  'In  mini!  Industry,  Aug. 
15,    L916,   p.    835.      (  I.'   A.    W.) 

Properties  of  Soda  Lime. — "Many  reactions 
which  do  not  take  place  with  sodium  or  potassium 
hydroxide  or  lime,  or  fake  place  only  at  high 
temperatures,    occur    at    the    ordinary    temperature, 

and       sometimes       violently       when       soda-li is 

employed.  Further,  soda  lime  constitutes  the 
most  efficient  agent  to  combat  poisonous,  irritating, 
or    tear-producing    gases,    since    it    readily    absorbs 

'lil e,      bromine,      halogen      hydracids,      carbon 

dioxide,  sulphur  dioxide,  carbonyl  chloride,  cyano- 
gen, hydrogen  cyanide,  cyanogen  chloride,  bromide 
and  iodide,  sulphur  chloride,  thionyl  chloride, 
nitrosyl  chloride,  nitrogen  peroxide,  hydrogen 
arsenide,  antimonide,  sulphide,  and  selenide, 
mercaptans,  thiocyanic  acid,  indole,  scatole,  alde- 
hydes, chlorocarbonic  esters,  aromatic  chloro-' and 
bromo  derivatives  with  the  halogen  in  the  side- 
chain,  ethyl  bromoai  etate  and  chloro-ai  itoai  etate, 
chloroacetone,  bromoacetophenone,  acetic  anhydride, 
etc.  The  soda  lime  ads  far  more  energetically 
when  recently  prepared  and  stored  in  a  hermetic 
ally  sealed  vessel.  100  gm.  of  soda-lime  in  fine 
granules  will  absorb  1500-  2250  cc.  of  carbonyl 
'Idoi  id.'  Hydrogen  sulphide  is  readily  absorbed 
bj  sod; i  lime,  and  the  reaction  is  attended  with 
the  development  of  a  very  considerable  amount  of 
heat  :  when  the  current  of  gas  is  mixed  with  air 
the  soda  lime  becomes  incandescent,  whilst  replace- 
ment of  the  air  by  oxygen  results  in  a  violent 
explosion.  This  incandescence  is  observed  only 
with  freshly-prepared  soda  Inn.  .  which  should  con- 
sist of  granules  1-  3  mm.  in  diameter,  loo  gm  oi 
soda  lime  absorbs  35  litres  of  hydrogen  sulphide. 
Soda-lime  also  absorbs  hydrogen  selenide,  whirl, 
produces  rapid  and  intense'  irritation  of  the  mucous 
membrane  of  the  nose  and  is  capable  ..f  paralysing 
the  sense  of  smell  for  nan.'  hours  or  even  clays" 
Sulphur  dioxide  is  ahsorl.nl  by  soda-lime,  rapidly 
at  first  ami  subsequently  more  slowly,  2fi  litre's 
being  taken  up  by  100  gm  The  mixture  of 
hydrogen  chloride,  nitrosyl  and  nitroxyl  chlorides, 
and     chlorine     obtained     from     m/im      l  \gia      is     also 


rapidlj     abi rbed,    and    the    same    is    the    case    at 

first  with  cyanogen,  of  which  more  than  6  litres 
are  absorbed  per  100  gm.  ;  the  employment  of  soda- 
lime  to  retain  the  cyanogen  emitted  from  blast- 
furnaces is  suggested.  Carbon  monoxide  at  the 
ordinary  temperature  is  absorbed  hut  slightly  or 
not  at  all.  In  presence  of  soda-lime,  ammonia 
at  the  ordinary  temperature  reactions  which 
otherwise  occur  only  at  high  temperatures.  Hy- 
drogen phosphide,  prepared  by  passing  hydrogen 
into  a  flask  containing  15 — 50%  potassium  hydrox- 
ide solution,  and  a  few  pieces  of  phosphorus,  is 
spontaneously  inflammable,  but  loses  this  property 
when  passed  through  soda-lime  :  the  latter  also 
al. sorbs  phosphorus  vapour.  Soda-lime  may  be 
used  to  purify  the  hydrogen  obtained  by  the  action 
of  acid  on  iron  or  zinc,  but  it  will  not  remove 
hydrogen  phosphide,  which  is  detected  by  the 
green  colour  of  the  flame.  Soda-lime  absorbs 
many  of  the  impurities  of  coal-gas  and  takes  away 
its  fcetid  odour  :  similar  purification  and  deodo- 
risation  occur  with  acetylene,  which  is  not  absorbed 
by  soda-lime."  I.  Gdareschi,  Atti.  I!.  Aeead.  Sci. 
Torino.  191(i — Journal  of  tin  Society  of  Chemical 
Industry,   Aug    1,5.   1910.  p.   835.     (A.   W.) 


Portland  Cement. — "  The  author  attributes  the 
superiority  of  Portland  cement  to  the  presence  of 
35^  of  tricalcium  silicate.  Study  of  the  ternary 
system  (at)— Al ,0  SiO.  indicates  that  the  forma- 
tion of  the  constituents  of  Portland  cement  is  as 
follows  : — The  calcium  carbonate  is  first  converted 
int..  free  lime  which  then  unites  with  the  clay 
forming  5CaO,3Al,0,  and  2CaO,SiO, ;  these  suli- 
sequently  unite  with  more  lime  and  form 
3CaO,Al20:,  and  3C'aO,SiO,  the  reaction  being 
facilitated  by  the  formation  ..f  a  flux  at  1335°  ( '. 
— the  eutectic  temperature  of  2CaO,SiO  .  5CaO, 
3AI.O,.  and  3CaO,Al  ii  .  As  the  temperature  rises 
above  1335°  C.  any  free  lime  present  reacts  with 
the  2CaO,SiO,  forming  3CaO,Si02.  It  is  not 
necessary  to  continue  the  heating  t..  complete 
fusion.  a  temperature  of  1650°  C.  being 
usually  sufficient  for  commercial  materials.  At 
this  temperature  the  mass  consists  of  30%  molten 
ami  70 ",  solid  material,  but  on  cooling  the  clinker 
is  completely  crystalline,  and  contains  approxi- 
mately 3CaO,SiO  I"..  2GaO,SiO  35%,  and 
3CaO,Al„0  20%.  The  percentage  of  SCaO.SiO, 
is  the  chief  factor  in  determining  the  value  of  a 
Portland  cement.  This  is  the  last  substance  to  be 
formed  during  the  heating  of  the  materials  and 
under  ordinary  conditions  35%  of  it  is  the  maxi- 
mum obtained.  The  proportion  is  regulated  by 
the  temperature  and  duration  of  the  heating,  the 
amount  of  fluxing  agents  (KoO.MgH.Xa  O,  etc.) 
present,  and  the  size  of  the  p articles  A  larger 
proportion  of  free  lime  than  that  normally  used 
would  produce  a  higher  percentage  of  3CaO,SiO, 
if  the  temperature  and  duration  of  heating  were 
sufficient,  but  fiee  lime  in  the  finished  cement 
must  be  avoided  as  it  causes  loss  of  strength  and 
facilitates  disintegration.  As  an  alternative  to  a 
higher  burning  temperature  (which  is  impracticable 
commercially),  a  material  richer  in  fluxes  may  be 
used,  so  as  to  bring  about  the  reaction  t'aO-f 
2CaO,SiOj  =  3CaO,SiO  below  1650°  C.  instead  of 
at  the  much  higher  temperature  required  with  the 
usual  materials.  It  is  proposed  to  study  other 
systems  such  as  (  aO — Fe.,0,— SiO..  to  ascertain 
whether  the  replacement  of  A1,0  l.\  other  oxides 
will    effect    this    reduction    in    temperature    and    in- 
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crease   the    rate   of    formation    of    31  aO,SiO 
\     Rankin. — Journal   of    the    Society   of    Chi 
Industry,   Aug.    15,    i  i     A.    W.) 


Formed     ev     Flotation     0] 
frotl  I    by    any    given    oil    differs    with    the 

machine  in  which  it  is  made.  I:  is  extremely 
important  that  the  oil  shall  be  well  mixed  with  the 
pulp  before  flotation  is  attempted,  the  best  way 
being  to  add  the  oils  in  the  mills  during  grin 
When  nol  thoroughly  mixed,  the  oils  prevent 
rather  than  produce  froth,  and  for  this  reason 
extraneous  oils  such  as  cup  greases  and  lubrii 
cause   trouble   in  the   flotation   machines. 

iral    rule,    is    a    rather    pour    mineral 
■thing    agent  :    it    is,    how- 
■  al    collector    on    ores    cat 
chalcocite   and    on   some   zinc   ores:    its   .. 
mineral    collector    ran    often    be    increased    by    the 
additi  id,    and    sometimes    by    the    additioi 

of    caustic    alkali:    the    froth     is    brittle,    and 
bubbles    produced    are    small.     Coal    tar    is    a 
frothing  agent   but   a   good  mineral  collector,  and   is 
seldom   used   without   mixing  with  p 
froth  :    it   works  well  with  many   diffi 

minerals:    it     is    difficult    to    mix     with    the    pulp, 
tl.    requires     grinding;    the    bubbles 
is    used     chiefly    to 
dilute  the  i  al-tar  oil.  and  for  this  pu 

is    very    good  :     it    is    easy   to   mix  :    and    works 

bearing    ores.        The    bubbles    are    very 
■   and   tend   t"  lie  rathe'-  large.      Wood  <" 
tnbles  coal-tar  creosote   in   some  characteristics; 
it    works   best    on    zinc   ores,    and    is   often    used 
dilute    coal-tar    in    the    treeatment    of    these    ores. 
The    bubb  en    tougher   than   those   yielded 

by  coal-tar  creosote.  Cresol  is  used  in  small  pro- 
portions in  mixtures  with  coal-tar.  Fuel-oil,  pine- 
tar  "  acid,  and  oil  are  often 
used  in  mixtures.  The  best  mixture  can  only  be 
determined  by  trial,  preferably  on  the  la 
In  general,  the  lust  froth  is  one  in  which  the 
medium  size  and  rather  tough." — 
\V.  A.  Mueller. — Journal  of  '  - 
cal  Industry,   Aug.    1,3,   1916;  p.    848.       A.    \V.) 


Usi  in'   Flotation. — "The   functioi 

a  flotation  oil  are  to  reduce  the  surface  tension  of 
the  liquid  so  that  a  more  permanent  gas  bubble 
may    be    formed,    and    to   oil    the    mineral    pa 

!  used    may   be   divided    into 

groups  :  —  (1)  those  which   serve  to  n 

ile   b      I    ducing    the    surface    tension    of 

water,   and    (2)    those   which   provide  a  non-wet    film 

on    the    surface    of    the    mineral    particle.      The    lust 

mplish    these    results    can 

lie    determined    by    trial    in    earh    special 

author      describes      investigations     made     to 

ascertain   the  best    mixture-  of  oils  for  certain    Dn 

and    gives    examples    of    actual    practice."      H.     A, 

law. — Journal     <•'     tht      Society     <■/     Chi 
Industry,    Aug     15,   1916.   p.    sis.     (A.    \V.) 


Iceland   Moss    is    v    Protective   I  "By 

using    an    extract    of     Iceland     moss    as     pro) 

I.    solid    colloids    containing   hi 
of    gold     can    be    prepared,     and     so    long    as    the 

content    d  in    be 

rted    completely    into    tl  ad  it  ion    by 

means    of     watei       i  reversible 

colloids     'outlining     up     I  An.     by     using 

protective  colloid,  but   in  tin 

■;    is    essan     to    use    an    alkali    - 


ilid    colloid 
Water    sterilized    by    addi  chloroform 

I     <»t     Iceland    n 

rated    « ith  chloral  bil  effei  i    on 

.  I 
colloidal     gold  pa  ntain  \u 

i  ling 

<  lolloidal    '  i   was 

-ii    of    palladous    •  hloi  ide    by 

hydrate    in    preset I    an    extract    of 

id    moss  :    the    limit    of    complete    n 

■ '         IM  "      A     i  .i  r:u  ,:.  .1.    Ih  lire!. 
E.   Krux.  .Hid  .1.  Krauter.     J  >:*    Society 

"I     Chemical     Industry,     Aug.     15,     1916,     p.     MS. 
(J.    A 

\  i   I  o       !'. '. 

I        \ir\i      Method. — "The      citrate-soluble 
i     in    phosphatic    fertilisers    ma 
estimated    b\    precipitating   the   phosphoric    acid   as 

under    the 
dit  ions  desi  ribed    bj    1  'opp,   dissoh  ing   1 1 
tate    ,i  itic   acid,    and    t.  i i tt ion 

with  sed   uraniui  solution,    using 

uni    ferroi  -    indicator.     For   tic 

-       :  horii     acid     mi    fertil  isers 
>     much    silica,    the    interfering 
the  latter  r 1 1 ; i \    l>e  eliminated   l>\    boiling  in  gm 

■  [e    with    5    mn.    of    ferrous    sulphate    and 
filtering    the    mixture      Results    of    num.  i 
mat  Ions   oi    phosphoric  acid    in  Ferti 

i I'!        shot  ing      that      the     results 

obtained     by     the    method     are    trustworthy. "     I' 
rid     l;.     W.     Tutnzini 
1/     o)     i  I    <nit  al     / :  /  isti  i.     Aug      15,     i  Mo. 
p.    857.     U.    A.   W.) 


Determination    of    Aluminium     \s    Oxidi  v 

tudy   of   all   the   factors   concerned   in   the 
nation    of    aluminium    as   oxide    has    led 
lation   of   the   following   n  I 

cedure.        The    solution    containing    the    aluminium 
salt     |iu    amount    equivalent    to    010    gm.    alum 
is   Heated    with    ammonium   chloride   in   the   propor- 
tion   of    at  _ nr .    to    200    cc.    of    solutioi 

solutii f    methyl 

and    the    liquid    is    heated    until    it 
immonia   solution    is   introd 
drop    until    ill"    solution    becomes    veil 
d    is    boiled    For    I     "    mil 
and    tl  'I    immedi  itely.     Tie     preci] 

. '     i  Inn  on  :lib.      b  ith     a     hot     2  ilution    of 

am iniiiii    chlorid      or    nitrate.       \     plat  inum    ci  u 

: s  used  for  the  ignil ion,  and  after  tl 
has  been  burnt  off.  it  is  heated  with  a  bl 
for     .":     minutes,     then     covered     immediately     -m^ 

A    second    beating    f 
like   period    is   n  '  d.     The  must 

be     pi  the     crucibl II     

'  s   made   with   a   hydrogen   elei 
with    \  ai  io  .  .  im    is 

|   ]v     by     ammonia     when 
hydro 

itely 
by  tin  '   red   and 

The    pro  <  am    chloride    dining 

the     p  the 

■  ;  ion 
1   or  of   tani  i  d<  d, 

■   .!      f'ltrat  ion,    i'Mii'i  ially 
of     I  irge     amounts    oi  ite.      The 

of    pi  for   th 


142 


I'hi   Journal  of  Thi    Chemical,   Metallurgical  and  Mining   Society  o)   Smith    Africa        Feb.  1917 


tion  of   ferric   iron,   and   for  the   separation  of   both 
metals   from   barium,   strontium,   calcium,   and   mag- 
nesium.    The   addition   of   a    little   ammonia   to   the 
vater    is    not    advised.     The    covering    of    the 
ble   during   drying   and   weighin  i        ssary, 

liiiniiu     is    decidedly    hygroscopic;    010    gm. 
mt.il    material    absorbed    1    mgm.    of    moisture 
in   .".   minutes.     When  the  amount  of  oxide  dues  not 
I   O'l      0  J    '-in  .    heating    with   the   blast    flame 
than   5—10  minutes   is  unnecessary  :  and 
the   presence  of  ammonium  chloride  during  ignition 
causes  no  appreciable  loss  of  material." — W.    Blum, 
./      imer.   i  hen      Soc,   1916,  38,   1282-1287.— Journal 
,,/    i/u     Society    of    Chemical     Industry,    Aug.     31, 
1916,   o    908      (A.   W.) 


Qi  mmm!\i  Separation  of  Tellurium,  Arsenic 
Iron,  Thallium,  Zirconium  and  Titanium. — 
"The  solution  containing  tellurium  and  arsenic  in 
presence  of  dilute  hydrochloric  acid,  is  treated  with 
sodium  sulphite  and  potassium  iodide  to  precipi- 
tin tellurium  (Noyes  and  Bray.  J.  Amer. 
Chem.  Soc,  1907,  29,  137)  The  filtrate  is  boiled 
to  remove  sulphur  dioxide,  treated  with  hydrogen 
peroxide  to  decompose  the  iodide,  and  then  boiled 
to  remove  iodine.  Thereupon  the  liquid  is  made 
alkaline  with  caustic  soda,  and  more  peroxide 
added  t..  convert  tin-  arsenic  into  arsenate.  Afte: 
acidifying,  the  arsenate  is  precipitated  by  addition 
of  ammonia  and  magnesium  chloride  mixture. 
The  filtrate  from  the  arsenic  precipitate  may  be 
tested  for  molybdenum  by  treatment  with  potas- 
sium thiocyanate  and  zinc  in  hydrochloric  acid 
solution. 

Ti.  separate  iron,  thallium,  zirconium,  and 
titanium,  the  precipitated  hydroxides  are  dissolved 
in  a  minimum  amount  of  sulphuric  acid,  and 
hydrogen  peroxide  is  added:  a  red  coloration 
indicates  titanium.  After  rendering  slightly  alka- 
line with  caustic  soda,  adding  sodium  phosphate, 
and  then  acidifying  with  sulphuric  acid  containing 
hydrogen   peroxide   (to  keep  the  titanium  oxidi 

ninm  is  precipitated  as  phosphate  (ZrOHl'li  V 
The  liltrate  from  this  precipitate  is  then  treated 
with  causti  soda,  whereby  iron  and  thallium  are 
removed,  and  the  liquid  is  again  filtered.  .  The 
filtrate    is    acidified    with    sulphuric    acid,    and    the 

titanium  then  precipitated  as  ph hate  (TiOHPO,) 

by  adding  sodium  sulphite  and  a  little  more 
sodium  phosphate.  The  mixed  iron  and  thallium 
hvdroxides  or  phospl  dissolved   in  sulphuric 

ai'id.   sodium   sulphite  is   added,   followed  by   potas 
sium     iodide,     which    precipitates     thallous    iodide: 
the    filtrate     from    the    latter    is    boiled    to    ret 
sulphui   dio  'ted  with  hydrogen  peroxide  to 

remove  iodine  nod  to  oxidise  the  iron,  and  the 
lattei     if     i  hen    idenl  i    notassium    thiocya- 

nate."    '      !"    Browning,  G.   S.  Simpson  and   I.    E, 
,..,/     „t     il,       v,    ,  < ,,     ,./     i '//.  mical 
Industry,   Sept.    15,   loir,,  p.  946.     (A.   \V.) 


In  ii •     -1     Km!     Chlorine   in   Town    Water 

Si  ,r,H         "Very    minute    traces    of    free    chlorine 
can   I"    deti    ted  and   the  amounl    roughly  estimated 

by   the   addition    of   a    f Irop     oi    a    solul  ion      ' 

Itri-p-aminotriphenylmethane  :  a  violet 
coloration,  which  varies  in  intensity  according  to 
the  amount  of  frei  chlorine  present,  is  immediately 
formed.  The  reagent  is  prepared  by  digesting 
l  pari  of  the  <,i  anii  ci  mpound  in  about  10 
,,l  diluted  hydrochlorii  id  (1  : 1),  and  making  up 
to    Kin    parts    with    distilled    water.      As    an    opale- 


scence is  produced  with  some  waters,  it  is  advis- 
able to  add  a  little  formic  or  acetic  acid,  to  pre- 
vent its  appearance.  The  reagent  is  stable  towards 
water,  reacts  extremely  slowly  with  nitrites,  and 
is  quite  unaffected  by  hydrogen  peroxide.  With 
its  aid.  3  parts  of  chlorine  in  Kill  millions  can  be 
detected  :  the  limit  of  the  starch-iodide  reagent  is 
1  part  in  10  millions." — G.  A.  Le  1!ov. — Journal 
of  tin  Society  "I  Chemical  Industry,  Sept.  30, 
1916,  p.   976.      (J.    A.    W.) 


METALLURGY. 

i  i  wide  Eczema  or  Rash. — "  For  cyanide 
eczema  use  equal  parts  by  weight  of  calomel  and 
bismuth  subnitrate,  and  apply  locally.  It  will 
gi\-e  immediate  relief  and  will  dry  up  the  sores 
in  two  or  three  days. 

Other    prescriptions    are    as    follows: 

Add  :l  oz.  of  camphor  to  1  pint  of  olive  oil,  and 
dissolve  by  slow  heat.  This  occasions  some  pain 
when    first    applied,    but    will    soon    afford    relief. 

In  mild  cases,  the  following  will  be  beneficial  : 
zinc  oxide  5  oz...  zinc  carbonate  30  gr. ,  glycerin 
^   oz.,   lime   water   to   make   up  ^  pint. 

For  sores  which  do  not  heal  use  :  pure  lard  5 
oz.,  olive  oil  5  oz.,  white  wax  2j  oz.,  spermaceti 
2g  oz.,  powdered  gum  benzoin  12  oz." — Extract 
from  "Metallurgists'  and  Chemists'  Handbook," 
by    Donald   M     I. iiu. ell.   p.    586,    1916.     (W.  A.  C.) 


Testing  F  ire-Bricks. —  "The  selection  of  a 
suitable  refractory  calls  for  a  study  (1)  of  the 
temperatures  involved,  and  (2)  of  the  nature  of 
the  hot  material  and  resulting  slag  to  which  the 
refractory  will  be  exposed.  In  a  paper  describing 
methods  of  testing  designed  to  simulate  as  far  as 
possible  working  conditions  in  iron  and  steel  manu- 
facture, read  before  the  American  Society  for 
Testing  Materials  by  Messrs.  C.  E.  Xesbit  and 
M.  L.  Bell,  it  is  pointed  out  that  two  general  con- 
clusions have  been  derived  from  a  review  of  the 
use  of  refractories  in  iron  and  steel  plants  :  (1) 
The  life  of  a  furnace  is  determined  by  the  life  of 
its  brickwork,  and  (2)  different  furnaces  demand 
different  physical  properties  in  the  bricks  used. 
The   authors   then   detail   the   tests   they   conducted. 

Impact  Test.  —  After  considering  rattler  and 
similar  tests  it  was  decided  to  employ  a  steel  ball 
2i  in.  diameter,  dropped  from  various  heights  on 
a"  brick  heated  to  the  working  temperature.  A 
brick  heated  to  260°  C.  and  thus  tested  was  20% 
weaker  than  a  brick  of  the  same  brand  tested  al 
_'o     ('.,   and    10  ,,    weaker  when  tested  at   540°  ('. 

Abrasion  Test. — Abrasion  tests  were  conducted, 
with  the  brick  cold,  by  means  of  an  emery  wheel. 
The  tests  showed  that'  bricks  are  not  the  same  at 
both  ends,  there  sometimes  being  10  to  20  times 
the  abrasion  at  one  end  as  at  the  other. 

Spoiling  '!'•  -I--.—  Spalling  usually  results  from 
thermal  changes  accompanied  by  mechanical  pinch- 
ing. The  test  for  spalling  finally  decided  upon 
consisted  in  placing  the  brick  in  the  wall  of  the 
furnace,  exposing  only  one  end  and  subjecting  it 
to  a  temperature  of  1,350°  C.  for  one  hour.  It  was 
then  cooled  in  water,  which  was  found  to  be  three 
times  as  effective  as  cooling  in  air.  The  amount  of 
spalling     is     reported     as     the     percentage     loss     in 

V.l    l'.J  lit 

^lag    tests    were    made    by    drill- 
ing  a    cavity   in    the    brick   and    filling   it    with 
'In   measure  the  slag  penetration   the   brick   was   cut 
,    ,     to  expose  a   cross  section  of  the  slag   pock  t 
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and   the  area  of   the  slag  penetration  exposed   was 
measured  by  a  planimeter, 

Compression  Test. — To  determine  the  ability  of 
bricks  to  stand  up  under  loads  when  highly  heated, 
a  modified  Brinell  ball  test  was  applied  by  heating 
a  brick  to  1,350°  ('.,  removing  it  from  the  furnace 
and  forcing  a  2.',  in.  steel  ball  into  it  under  a 
pressure  of   1,600  lb. 

Results  of  Tests.— It  was  found  that  the  fire- 
bricks tended  to  group  themselves  according  to 
density.  Other  qualities  being  the  same,  t lie  bricks 
of  high  density  had,  as  a  rule,  the  best  qualities — 
viz.,  least  abrasion,  good  resistance  to  slag  and 
least  compression.  Spalling  was  slightly  increased, 
but  not  dangerously  so,  if  the  bricks  were  not  over- 
burned.  Specific  gravity,  obtained  by  weighing 
and  measuring  the  brick,  was  the  measure  of 
density.  Various  makes  of  bricks  had  characteritii 
values  for  apparent  specific  gravity  and  the  method 
of   manufacture  influenced   the   density. 

To  determine  the  effect  of  pressure  and  moisture 
in  producing  a  dense  brick  a.  standard  fire-clay 
mixture  was  used  in  which  the  moisture  varied 
from  I  to  12%.  All  bricks  were  pressed  at 
L'.OOO  lb.  per  scj.  in.  and  then  burned  in  a  regular 
kiln.  Power-pressing  a  brick  during  manufacture 
up  to  1,500  lb.  per  sq.  in.  had  been  found  to 
materially  improve  the  quality  of  most  firebricks. 
Beyond  that  figure  little  improvement  was  made. 
The  following  table  compared  tests  on  a.  high 
pressure,  low-moisture  brick  and  a  hand-made, 
re-pressed,  ordinary-moisture  brick,  both  being  of 
tin-  same  mixture. 
Comparative  Tests  of  High-Pressure,  Low-Moisture, 

Brick   mill    Hand-Made,    He-pressed,    Ordinary- 
Moisture    Brick. 

-Kind  of  brick 


Prorerties  considered —  'i 

i  ompression      at      1,350°      ('. 

depth    of    impression,    inch 
Expansion    per    foot    of    length 

at  1,350°  ('..  inch   ... 
Impact      of     260°     ('..     heigh! 

of    drop,    inches 
Abrasion   at    1,350°    C.    in    five 

minute,    inch 
Spalling   loss,    per   cent. 
Slag    penetra-    ["Blast      furnace 
I       slag 
tion,   sq.    in.  I    Heat,    furnace 

I      slag 

The  methods  above  described  have  been  developed 
mainly  with  reference  to  tin-  brick  used  in  iron 
and  steel  plants." — Iron  and  ('on/  Trades'  Review, 
Aug.    25,    1916,   p.    225.      (E.    M.    W.) 
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Impurities  in  Commercial  Tin'. — "  According 
to  the  rules  of  the  London  Metal  Exchange,  tin  is. 
merchantable  as  standard  tin  only  when  the  war- 
rant is  accompanied   by  analysis  certifying  that   the 

metal    contains    either    99 i     99  75       of    pure 

tin,  according  to  whether  the  quality  is  that  of  a 
common  tin  or  refined  tin.  and  also  that  it  is  of 
t] rrect   physical   condition. 

Straits.  Australian.  English  Refined,  Banka  and 
Billiton  fall  within  the  highest  class,  namely, 
refined  tin.  Tin-  Chinese  tins  are  'off-grade, 
carrying  considerable  lend,  and  the  German  tin-. 
resulting  from  the  smelting  of  Bolivian  ci 
t rates,    are   very    t5.nl.     Off-grade    tin-   an-   sold    on 


the    basis    of    a    slidii  itent.      The 

i  i  hem  will  run  ovei  90  .  i  in,  u  hile  I  be 
high-grade  tins  will  run  ins  to  99'S  The 
'ml;,  tests  required  for  -mid  merchantable  in-  aside 
from  its  origin  are  that  it  shall  run  at  least  99  1 
tin.  and  that  a  bar  when  nicked  and  bent  double 
shall   nil!    i  i 

The  consumer  has  generally  met  the  situation  in 
which  he  finds  himself  by  buying  a  lost  i 
brand,  analysing  it  when  he  gets  it.  and  then  irl 
ing  the  lots  by  analysis  fur  certain  uses.  It  is  of 
doubtful  value  In  give  here  a  long  lisl  of  analyses 
of  different  brands,  but  a  rough  idea  of  the  various 
grades   will   illustrate   the   situation. 

Table   /. — Analyses   <</    Differ:         Brands   of   Tin- 
All    Y,il ii>  s    in    /'■  i    i 


Elements. 
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Tin 

99-75-99  90 
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Antimony 

nil-.: 
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0-05 

ii  06 

0-2 

Bismuth .. 

None 

0-003 

0-06 

n -i.nl 

001 

ii  1 

Copper  . 

0  01 

(1114 

nils 

'nil:, 

0-09 

ii  5 

Iron 

o-o 

ii  03 

0-004 



ii  1 

1 1  02 

Lead 

0T)2 

ii  hi 

,  i  i  o 

2-7 

Zinc 

0-03 

None 

0-006 

o-oi 

None 

0  03 

The  impurities  in  tin  may  cause  trouble  by 
poisoning,  as  in  the  case  of  pipe  and  tin  cans  : 
by  impairing  fluidity,  causing  an  excessive  con- 
sumption of  tin  used  for  coating,  or  making  solder 
hard  to  apply  ;  by  fouling  an  alloy  and  spoiling  its 
appearance;  by  impairing  the  ductility  of  alloys 
which  have  to  be  worked,  such  as  bronze  or 
Britannia  metal;  by  causing  local  galvanic  action 
and  possibly  '  tin  pest  '  :  and  by  affecting  the 
melting  point   of  fusible  alloys. 

One  of  the  tinplate  manufacturers  states  that 
lead  makes  a  mottled  finish,  iron  causes  rough 
surface  and  impairs  fluidity,  and  arsenic  and  zinc 
tend  to  form  poisonous  salts.  They  suggest  maxi- 
mum allowable  percentages  as  follows: — Lead, 
O'lll",,;  cupper.  0-02".,  :  iron,  0-05%  ;  arsenic, 
0-05  :  antimony,  0-02%  ;  zinc,  0-05%."  Iron  and 
Coal  Trades'  Review,  Julj  28,  1916,  p.  97. 
(E.   M.  W.) 


Flotation  of  Flour  Gold. — "  An  ore  containing 
Au  0'3  oz..  Ag  2'5  oz.  per  ton,  Pb  5.  Zn  8'5,  I- • 
3'5  and  Cu  0'5%,  could  not  be  treated  with 
economic  success  by  gravitation  concentration,  but 
was  successfully  dealt  with  by  floating  the  slime 
and  treating  the  coarse  portion  by  gravity  and 
electro  iparation.        The    froth    concentrates, 

obtained  without  the  use  of  acids  or  heat,  were 
washed  with  water  to  a  Wilfley  table  which 
effected  a  perfect  separation  of  the  relatively 
d  and  zinc.  The  gold,  which  was  in  an 
extremely  fine  state  of  division,  appeared  very 
largely  in  the  first  riffles  of  the  table,  the  saving 
.id  amounting  to  about   85  R     W.    Smith. 

./    i !,,     Socii  ty    of    i  'Ik  mical    Industi  v 
Aug.    15,   1916,  p.   846.     (J.    A.   W.) 


Chemii  vi    Assay   or   Tin    <  Iri  s.-    "  The    pei 

E  i  in  in  the  bal  tery  pulp  and  pi  imai  and 
secondary  tailings  from  a  highly  pyril  ic  i  in  i  tone 
was   detei  mined    by    \  annii  with 

acid)     and      fusion      with     r\  : Il  nnl      also       ".       I  he 

rce-Lov      n  et     method     t  reatment 


m 
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regia,  fusion  with  sodium  hydroxide,  reduction 
with  nickel  and  hydrochloric  acid,  and  titration 
with  iodine  solution).  With  the  battery  pulp,  the 
average  results  by  vanning  were  about  50%  below 
those  found  by  the  chemical  assay.  Vanning  the 
primary  tailings  gave  a  recovery  of  about  14 
but  when  10  gm.  (instead  of  100  gm.)  samples  were 
taken.  50%  of  the  tin  content  was  recovered. 
With  the  secondary  tailings,  vanning  gave  33%  of 
tin  tin  value  as  shown  by  the  wet  assay,  but  50% 
when  10  gm.  portions  were  used.  In  addition  to 
being  quick,  the  vanning  method  is  valuable  be- 
cause it  gives  results  which  correspond  roughly  to 
those  obtained  in  actual  milling  practice.  Vanning 
for  15  minutes  without  acid  treatment  and  in 
dirty  water,  showed  that  a  slime  table  might  be 
I.,  i  ifil  to  save  about  40%  of  the  tin  content  of 
the  primary  tailings  and  about  48%  of  that  of  the 
secondary  tailings.  A  (Ornish  round  table  actu- 
ally operating  on  the  latter  made  an  average  saving 


of    50° 


The    wet    assav    method    has    not    been 


found  to  give  too  high  results.  The  substitution 
uf  iron  (horseshoe)  nails  for  nickel  in  the  reduction 
works  well  provided  that  two  nails  only  are  used." 
— A.  M.  Matiiksox. — Journal  of  the  Soricty  of 
Chemical  Industry,  Aug.  15,  1916,  p.  847. 
(J.   A.   W.) 


Chemii  u  Methods  of  Tin  Extraction. — 
"  Chlorides  of  tin  have  quite  recently,  as  well  as 
in  the  past,  formed  a  favourite  subject  for  numer- 
ous proposals  for  the  extraction  of  metallic  tin 
from  cassiterite.  .Some  inventors  have  had  re- 
course to  previous  reduction  of  the  tin  to  metallic 
tin.  and  the  subsequent  treatment  of  the  reduced 
mass  with  hydrochloric  and  other  acids.  The 
stannous  chloride  thus  produced  must  necessarily 
be  contaminated  with  other  elements,  which  makes 
the  subsequent  treatment  difficult  and  complicated. 
Fractional  precipitation  by  means  of  various 
reagents  has  been  suggested  and  tried,  a  notable 
example  being  the  process  of  the  late  J.  W. 
Chenhall,  who  succeeded  in  the  laboratory  and  on 
a    semi-commercial    scale    in    separating   the    various 

stituents   of   a    complex    Cornish  ore,   containing 

wolfram,  copper,  arsenic,  etc,  by  leaching  with 
sulphuric  ami  hydrochloric  acids  after  roasting  and 
reducing    the    ore    with    coal    dust. 

Considerable  attention  has  been  attracted  by  a 
process  evolved  by  Arthur  Richards,  which  essen- 
tially consists  in  mixing  the  ore  with  salt  and 
carbonaceous  matter  and  submitting  the  mixture 
to  a.  red  beat,  with  the  result  that  the  tin  is  volati- 
lized as  a  chloride  of  tin.  I  understand  that  this 
method  was  tried  on  a  semi-commercial  scale,  and 
that  the  experiments  are  still  being  conducted  by 
Mr.  Richards.  I  am  informed  that  with  certain 
Cornish  ores  the  treatment  leaves  very  little  tin 
in  the  residue.  Mr.  Richards  has  been  good  enough 
to  give  me  the  following  figures  :  The  charge 
i'd  at  35  lb.  Sn  per  ton  and  the  residue  after 
treatment  1"-'.")  lb.  The  volatilized  product,  pre- 
sumably a  verj  basic  oxychloride,  contained  65% 
of  Sn,  which  after  calcination  and  washing  with 
HC1  was  brought  up  t<>  7  1  of  Sn.  That  it  did 
not  reach  the  theoretical  amount  of  Sn  (78'6%)  is 
probably  owing  to  some  -if  tin-  dust  being  carried 
over  mechanically.  Ibis  process  is  certainly  worthy 
(if  cari  I'nl  attention,  as  such  a  reducing  chloridizing 
roast  as  applied  to  tin  ores  seems  to  offer  a  reason- 
able solution  of  the  problem.  We  have,  however. 
to  consider  that   simultaneously   with  the   tin.   iron 


chloride  would  presumably  be  volatilized.  I  nfor 
tunately  also  chloride  of  tin,  owing  to  the  high 
specific  gravity  of  its  vapour,  will  not  travel  far 
and  is  difficult  of  condensation  if  diluted  with  otner 
gases.  Furthermore,  it  must  be  borne  in  mind  that 
an  operation  of  this  sort,  in  order  to  be  successful. 
would  probably  have  to  be  carried  out  in  a  muffled 
furnace  or  retort.  The  construction  of  such  a 
furnace  might  offer  considerable  difficulties,  owing 
to  the  probable  necessity  of  stirring,  and  the 
question  of  high  fuel  consumption  is  serious  when 
draling  with  1%  or  2%  tin  ores.  Mr.  Richards 
lias,  however,  informed  me  that  he  is  experimenting 
in  another  direction,  which  may  obviate  the  use 
of  a  muffled  furnace  entirely;  in  fact  he  maintains 
that  the  chloride  which  is  driven  off  is  at  i  nee 
converted  into  oxide  by  the  action  of  light  and  air. 
Personally  I  can  hardly  agree  with  this,  althi 
it  is  quite  possible  that  lie  has  to  deal  with  an 
extremely  basic  oxychloride  of  tin.  As  I  have 
shown  above,  SnCl,  is  easily  decomposed  h\  air 
and    water  Assuming    that    all    these    difficulties 

could  be  overcome,  it  should  be  quite  easy  to  smelt 
the    oxychloride    or    oxide    ultimately    produced    to 
metallic  tin.    which,    indeed,   has   already   been    i 
with    a   small    quantity   produced    by    the   Richards' 
proi  • 

Various  other  ideas  present  themselves  to  the 
inventor,  assuming  that  the  tin  could  be  obi 
as  bi-chloride  in  solution:  and  this  should  not  be 
difficult  even  if  an  oxychloride  were  formed,  as  it 
would  only  require  the  addition  of  some  hydro- 
chloric  acid   to   render   it   soluble.     The   chloride   of 

tin   could  then  be  precipitated  by  means  of   a    re 

electro-positive    metal,     as,    for    instance,     zinc     or 
aluminium,    but    the    cost   of    doing    this    would    be 
considerable    if    not    prohibitive.        Then    there    is 
certainly   the   possibility  of  producing  a    pure   0    ide 
of   tin   from   these   solutions,   which   would    be   valu- 
able   fur   the   purpose   of   making   enamels,    but    the 
SnO     used    for  such   purposes    has   to   be   practically 
chemically  pure.     Another  method  of  recoverinf 
tin  from   the  stannic  chloride  solutions  might   b 
electrolytic  one,  as  it  is  not  very  difficult  to  di 
tin    successfully    from    a    chloride    solution.     This 

done  commercially  for  some  time  by  Bet 
in  Denmark,  not  in  connection,  however,  with  tin 
ores,  but  for  the  purpose  of  recovering  tin  from 
scrap.  Naturally  in  such  a  process  the  chlorine 
given  off  at  the  anodes  converts  tin-  SnCl,  into 
Sid  1  .  and  this  latter  compound  was  employed  by 
Bergsoe  for  dissolving  the  tin  from  scrap,  regenerat 
ing  SnCl.  and  thus  making  a  cyclic  operation.  A 
process  on  these  lines  has  recently  been  tried  in 
connection  with  tin  ores,  but  the  publication  of 
results  is  not  permitted." — 0.  J.  Stannaud. — 
M-ining   Magazine,  July.   1916,  p.    17.     (E.    M.    W.) 


Electric  Furnaces  at  Salt  Lake  City. — "  The 
Utah   Iron  &   Steel  Co.,   Salt  Lake   City.   Utah,   is 

i  idering  the  installation  of  electric  furnaces 
chiefly  fur  converting  the  scrap  material  available 
in  that  district  into  soft  steel  which  may  be  rolled 
in  its  mills  at  Middale,  near  Salt  Lake  City.  It 
msidering  also  the  possibility  of  utilising  local 
uies  fur  the  manufacture  of  ferro  tungsten  and 
ferro-chrnme.  It  may  instal  a  furnace  of  as  large 
as  12  tons'  or  15  tuns'  capacity.  The  interests 
controlling  the  Utah  Iron  and  Steel  Co  also 
own  the  American  Foundry  and  Machine  Co., 
Salt  Lake  City,  which  is  expanding  its  foun- 
dry   business,    and    in    that    connection     is    shortly 


Fei>.  mi: 


\   'tii  I   A  Wining. 
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tu     instal     a     :i-ton     Reniierfelt     electric     fun 
Lou-cost    electricity    and    an    abundance    of    scrap 
material    make    the    electric     furnace    an    attractive 
proposition   against    local   high  cost   of   suitable 
and   high-cost    pig    iron.'"     Mining   and   Engineering 
World,   Juh    29,    1916,    p.    192.      (H.    R.    A  ! 


Electrolytic  Zinc. — "  The  firsl  ol  fivi  sections, 
composing  the  new  zinc  refinery  of  the  Anaconda 
Copper  Mining  Co.  at  Great  Falls.  Montana,  was 
placed  in  operation  on  1Mb  September.  The  first 
stripping  of  the  plates  netted  25  tons  of  zinc  that 
was  sent  to  furnaces  at  Anaconda  for  transforming 
into  tbe  commercial  article.  The  two  new  50-ton 
furnaces  that  are  to  handle  the  output  at  Greal 
Kails    are    being    constructed,    and    arc    intended    to 

:il\  I'm  operation  about  1st  October.  By  that 
time  it  was  also  expected  that  two  additional  units 
would  be  operating  at  the  refinery,  and  by  1st 
November  the  entire  plant,  with  a  capacity  of 
5,000,000  lb.  to  fi. 000. 000  lb.  of  high-grade  zim 
per  month,  should  be  in  operation.  The  first 
wick's  trial  of  the  new  plant  proved  most  satis 
'iv.  Tbe  zinc  is  brought  in  concentrates  from 
the  new  concentrator  at  Anaconda.  On  arrival  at 
Great  Falls  it  is  taken  first  to  tin'  roaster,  where 
it  is  cbanged  iiitu  calcines.  This  fine  powder 
cat  ties,  i  n  addition  to  zinc,  (upper,  lead,  silver  and 
gold.  It  is  next  distributed  to  leaching  vats 
Raving  a  depth  nl'  •_'(!  ft.  and  a  diameter  of  10  ft 
In  these  it  is  agitated  in  acid  solution  by  com 
pressed  air  forced  in  from  below.  After  agitation 
tbe  pulp  passes  into  Dorr  thickeners,  where  tin 
lighter  solution  containing  most  of  tbe  zinc  is 
drawn  off  and  filtered,  the  pregnant  solution  being 
pumped  into  storage  vats  in  the  refinery  proper. 
and  sent  from  there  to  the  electrolytic  vats.  These 
are  arranged  end  tu  end  with  six  \ats  in  each 
battery,  the  solution  cascading  from  vat  to  vat.' 
Each  vat  is  5  ft.  long.  3  ft.  wide  and  3  ft.  .Imp. 
nd  contains  28  lead  anodes  and  27  cathodes  con 
sisting  of  aluminium  plates,  upon  which'  the  zinc 
forms.  The  zinc  is  HO'!)'  pure.  Ground  fur  the 
new  plant  was  broken  on  1st  January,  191").  of  this 

and   dose  on  $.'1,000,000  has  been   expended   in 
the  construction   and   equipment   of   this  department 
The    aluminium    cathodes    for    the    electrolytic    vats 

alone    represent    an    investment    of    tie  u-h    $  iOI 

Each  Min  contains  It  lb.  of  aluminium  and  16  lb 
of  copper,  and  there  are  20,000  of  these  in  the  five 
-'it  urns  of  tbe  new  plant.  The  copper  metal  for 
each  cathode  is  worth  between  Si  and  $5.  In 
addition  there  is  the  expense  of  manufacture.  The 
plant    will   use   33,000  h.p.    when   it   is  operating   at 

ty.  This  power  will  come  from  the  Rainbow 
and  Big  Falls  plant  of  the  Montana  Tower  Co  . 
situated   within    in  miles  of   the  new    refinery.     The 

entrator   at    Anaconda    is    cornpleted,    and    there 

"ill    be    no    lack    of    zinc    tentrates    for    the    new 

iv    as    soon    as    the    additional    units    are    put 

iperation      By    1st    November  it   was  estimated 
that    fully  2,000  tons  of  zinc  ores  per  day   would   be 
used   for  this   new   department. " — Indian   Engineer- 
Ian.    13,  1917,  p.   25.     (.1.   A.   W.) 


Electrolytic  Refining  of  Copper.  "The 
is  of  anodes  of  blister  copper  is  given  as: 
I'u.  99-25%;  Ag,  7iru  oz  per  ton;  An.  0'25  oz 
per  t.m  :  As,  n  060  -  Sb,  0  52  .,  Xi.  O'li.'.o 
I'1'.  0-053%;  Fe.  0-058%:  Bi.  0-003',  :  S  mini 
Se,  0-008%  :  Te.  0-038%  ;  o.  0"100%.  Tic  electro 
lyte  used  in  refining  contains  16%  of  copper  sul- 
ph  it  ■     and     12%     of     free     sulphuric    acid  ;    nickel, 


i  .     iron.     zinc,     and     a  i .  i  nil      di  m     the 

anodes    and    Eou]    the   electrolyte,    whilst    the   other 

a  ies    i'  ■   ■    into  I 

purified  bj  crystallisation,  or  bj  electrolysis  to 
i  eco\  er  i  he  copper,  nil  kel  and  free  acid.  Silver, 
gold,   platinum,   palladium,   selenium,  and   tellurium 

are    i red    from    the    slime     The    cathode 

afterwards  mell  trberatory  furnaces  i 

250    t.ms    capacity,    and    the    copper    oxidised    to 
bring    it    to    the    state    of    'set    copper'    containing 

i%  to  •")'      of  cuprous  oxide,   i der  to  get   rid   of 

sulphui  .  onl  i  hen  poled  to  reduce  I  he  i  uprous 
oxide    0'3    to    06  \    typical    analysis    of    refined 

electrolytic   copper   is   given   as  : — Cu,    99'93%  ;   Ag. 

0001%  ;     Au.     0-00001%  :    0,     0  in  V,    ■     S.     3%  : 

Fe,     35'     ;    Xi.     irool.v,    ;    As,     uunl.m,   ;    Sb, 

0"0015%."     F.    1,.    Antisell  and   S.    Skowronski. 
Jovrnal  "I  tin'  Society  of  Chemical   Industry,   Dec. 
15,   1916,   p.    1221.      (J.    A.    \\ 


Herouxi  Furnaces  in  mm  i  .S.A.  '  According 
to  the  Electrical  Review  in  the  past  six  months 
the  United  States  Steel  Corporation  has  granted 
licences  for  a  total  of  28  Heroult  electric  furnaces 
for  steel-making  in  the  United  States  and  Canada, 
which  exceeds  by  four  the  number  licensed  during 
the  fuii  year  of  1915.  At  present  a  total  of  72 
Heroult  units  are  either  in  operation,  in  course  ol 
building,  or  have  been  authorised  in  the  United 
States  and  Canada.  Arrangements  for  a  lai  ' 
number  of  additional  furnaces  have  been  made  by 
various  companies  through  licences  from  the  Steel 
Corporation  during  recent  weeks."  -  -Ind.  Engin- 
eering,  Oct.    28,    1916,   p.   283.     (.1     A.    W.) 


MINING. 

Roller  Bearing  i>.  Plain  Bearings  on  Mine 
('ap.s. — "A  test  was  made  at  the  Greensburg  Coal 
Company's  mine  at  Greensburg,  Pa.,  on  the  main 
haulage  mad  underground  to  determine  the  saving 
in  tractive  effort  of  mine  cars  equipped  with  roller 
bearings  as  compared  with  mine  cars  equipped  with 
plain  bearings  under  identical  conditions  of  opera- 
tion. Two  types  of  mine  cars  were  tested,  identi 
cal  in  every  respect  except  bearings.  One  type 
had  roller  bearings  and  the  other  plain  ditto,  their 
location  in  each  ease  bi  ing  in  the  wheel  bub.  The 
dimensions  of  the  bearings  were  2|  in.  diametei 
by  8  in.  The  gauge  of  the  track  was  40  in.,  the 
diameter  of  the  wheels  18  in.,  the  wheel  base  27 
in.,  and  the  distance  from  drawbar  to  top  of  rail 
15£  in.  The  roller  bearings  have  a  planished  outer 
race  with  the  flexible  rollers  running  directly  on 
the  axle  The  plain  bearings  are  formed  by  the 
hub  of  the  cast-iron  wheels.  The  cars  equipped 
with  roller  bearings  bad  been  in  service  about  two 
years  before  this  test  was  made.  The  plain  bear 
ings  were  run  of!  I'm  some  three  weeks  before  the 
test.  All  roller  bearings  were  filled  with  fresh 
grease  before  the  test  The  old  grease  was  not 
drawn  off  nor  was  any  cleaning  or  overhauling 
done.     The   lubricant    used    was   a    thin    grea 

For    the    actual    test    two    different    trains    m 
cars   each    were    used,    one    made    up   of    cars    with 

roller  -be  u  ti   ;    wheels,   H ther  of   cars   with   plain 

line    wheels.     Ali     were     loaded     as    uniformly    as 
possible  with  coal,  as  in  every-day  practice,     I 
car   weighs   loaded    7.150   lb.;    therefore    each    train 
of    20    cars    weighs    143,000    lb.,    of    71m    tons.      One 
train  at   a   time  d   by  pulling  it   by   mean 

of   an    I'ld  t  in    locomo  1. 1  in    ft     of    t  rack. 

Tbe    dynamometet    -  u     wa      in  erted    between    the 
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locomotive  and  the  train  in  such  a  way  that  its 
own  resistance  was  not  indicated  on  the  records. 
The  rails  of  the  track  weigh  40  lb.  per  yard.  They 
were  dry  and  in  good  condition  when  these  tests 
were  made.  The  following  average  values  were 
found  : — 


Type  of  Bea 

itlgs 

Average 

Grade, 

per 

tie'  i. 

2  4 

Ti  -' 
No. 

J 

1 6 

Average 

Draw 
liar  pull 

in    His. 

A\  erag;e 
speed 

in  miles 
per 
hour. 

Roller       ... 

4,411) 
4,X">H 
4  280 

5  75 
i;  56 
5  56 

Plain 

2  4 

11 
hi 

5,070 
5,190 

5  70 
5-78 
5  ,'in 

Average    of 
4,  5  and  6 

tests 

4,;U7 

5-98 

Average    of 
1,  Sand  :i 

tesl  - 

- 

.l.lTu 

559 

To  correct  these  figures  for  grade,  20  lb.  per  ton 
]  ■■,,  must  be  subtracted  from  the  above  drawbar 
pull.  For  the  tram  weight  of  71"5  tuns  and  the 
average  grade  of  2'4%  the  correction  amounts  to 
3,432  lb  for  each  train.  The  corrected  tractive 
effort  for  the  roller-bearing  cars  therefore  amounts 
to  :— 

4,:i47  -3,432  =  915    He    at    598    miles    per    houi 
and   for  the   plain-bearing   cars  : 

5,170-3,422  =  1,738   lb.    at   559   miles   per   hour. 

Expressed  in  pounds  per  ton  this  means  for  the 
roller-bearing  cars  128  lb.  per  ton,  and  for  the 
plain-bearing   cars  24'3   lb.    per  ton. 

Disregarding  the  slight  difference  in  speed,  tic- 
saving  in  drawbar  pull  in  favour  of  roller-bearing 
cars  therefore  amounts  to  1 7' 25  .  In  other  words, 
a  locomotive  of  a  certain  size  would  he  aide  to  pull 
the  following  number  of  cars  provided  the  speed 
is  the  same  in  each  case  : — 


Grade,  per  cent . 


Level 

1 


Pel      •  nl     more  rollei 
than  plain-bearing  ears. 


90 
35 

22 
16 


I  run    and    Coal    Trades'     Tieview, 
p.  162.     (E.   M.    W.) 
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Advantages     of     Turbo     Am     Compressors.- 

"  Turbo-compressors  supply  an  interesting  example 
of  the  rapidity  with  which  any  new  type  of 
machine  is  brought  from  the  initial  stages  to  a 
practical  and  serviceable  form  in  modern  machine 
construction.  The  turlio-romprossor.  which  is  to- 
day constrncted  in  single  units  of  the  largest  out 
put,  has  been  developed  within  a  period  of  abi  lit 
ten  years.  Compressors  of  this  type  have  been 
built  in  sizes  ranging  up  to  CO. 000  cub.  ft  per 
min.  of  free  aii-,  up  to  a  pressure  of  170  lb.  per 
sq.  in.  gauge  when  running  at  a  speed  of  3,000 
revs,    per   min.      This  output   corresponds   to   an    in 


put  of  12.000  h.p.  to  13,000  h.p.  measured  at  the 
shaft. 

The  outstanding  advantages  of  turbo-compressors 
as  compared  with  reciprocating  compressors  may 
he     summarised     as     follows  :  —  (1)   The     floor     space 

pied    is    much    smaller,    the    capital    expenditure 

is  less,  and  the  overall  efficiency  is  higher.  (2) 
Much  lighter  foundations  are  required,  and  the 
turbine  drive  permits  of  the  condenser  being  placed 
immediately  below  the  turbine  with  a  consequent 
reduction  in  the  length  of  the  eduction  pipe.  (3) 
No  internal  lubrication  of  the  compressor  is  neces- 
sary, and  since  with  turbine  drive  forced  lubrica- 
tion is  provided  to  all  bearings,  a  considerable 
amount  of  oil  is  thus  saved  and  less  attention  is 
required.  (4)  The  turbo-compressor  permits  of  the 
use  of  exhaust  steam  from  winding,  hauling,  roll 
ing-mill  engines,  etc.  (5)  The  supply  of  air  from 
a  turbo-compressor  is  free  from  oil,  which  is  a  tint 
qua  non  in  the  case  of  certain  chemical  processes. 
(6)  The  air  delivered  by  a  turbo-compressor  is  con- 
tinuous in  supply,  and  not  pulsating  as  in  the  case 
of    reciprocating  machines. 

The  attainment  of  high  efficiency  in  a  turbo 
compressor  lies  in  the  correct  acceleration  with 
least  losses,  and  the  careful  conversion  of  energy 
of  motion  into  energy  of  pressure.  Another  vital 
point  is  the  provision  of  adequate  cooling  during 
the  compression  process.  The  multi-stage  con- 
struction employed  in  building  turbo-compressors 
permits  of  tin-  advantages  of  cooling,  and  it  is 
possible  to  approach  the  isothermal  pressure  curve 
more  closely  than  in  a  piston  compressor  with 
staged  compression  and  intermediate  cooling." 
Iron  and  ('mil  Trades'  Review,  Sept.  8,  1916, 
p.   278.     (E.  M.  W.) 

MISCELLANEOl  S. 
Wateb  Powers   of  the   World. — "  According   to 
Mr.    1).    B.    Rushmore,    says    the    Electrician,    it    is 

estimated  that  the  water-powers  of  the  world 
represent  about  seven  hundred  million  horse-power, 
this  estimate  being  based  on  the  assumption  that 
•  Ic-  water  powers  per  square  mile  is.  approximately, 
11  h.p.  To  this  total  Africa  and  North  America 
each  contribute  150.000,000  h.p.,  South  America 
100.000.000  h.p.,  Asia  225.000,000  h.p.,  Australia 
10,000,000  h.p.,  and  Europe  65.000.000  h.p. 
Approximate     figures    place    the    minimum     water 

| er  of   the    United    States  at    31.000.000  h.p..   and 

the  maximum  at  56,000,000  h.p."— D.  1'..  Ri  so 
itORi  -hull tm  Engineering,  Oct.  28,  1916,  p.  283. 
(J.   A.   W.) 


\  Novel  Method  of  Handling  Boilers  to 
Prevent  Corrosion  and  Scale. — "An  account 
of  experiences  with  a  method  of  preventing  corro 
sion  and  scale  prevention  in  steam  boilers,  which 
differs  from  the  commonly  accepted  theory  of 
boiler  water  treatment,  in  that  a  high  alkalinity 
is  carried  in  the  boiler.  It  has  been  commonly 
considered  that  a  boiler  water  high  in  alkalinity 
has  i  derided  tendency  to  prime,  and  this  is  pro- 
bably true  if  no  antipriming  substance  is  added. 
Under  the  high  alkalinity  treatment  described, 
boilers  have  been  run  with  no  corrosion  for  more 
than  a  year,  and  the  normal  alkalinity  has  fre- 
quently reached  10 ".  without  any  tendency  to 
prime. 

The  treatment  was  first  applied  by  the  author 
to  twelve  64  h.p.  water  tube  boilers  at  the  Fruit- 
vale  power  house  of  the  Southern  Pacific  Oompi  u>  . 
California,    which   presented   one   of   the   most    pro- 
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nounced  cases  of  localised  corrosion  on  record.  At 
the  time  the  treatment  was  commenced,  all  other 
known  methods  of  treatment,  including  obsen 
for  electrolysis,  had  failed  to  stop  the  corrosion, 
which  became  so  serious  that,  eighteen  months 
after    the    boilers    were    put     in     si  third 

of   the   tubes   had   been    replaced. 

The  treatment  consists  in  adding  to  the  hut-well 
water  a  compound  known  as  the  Navy  Stan 
Boiler  Compound,  originally  developed  by  Lieut 
Commander  Lyon,  F.S.N.,  as  the  result  of 
numerous  investigations.  The  ingredients  of  the 
compound  are  sodium  carbonate,  trisodium  phos- 
phate,  dextrine  or  starch,   an.l   a  tannin   com] d, 

such   as  cutch.     The   sodium   carbonate   is   the   main 
ingredient,  and  is  used  to  take  care  of  any  chemical 

reactions    and    render    the    solution     i rn 

The  tannic   acid    and    starch   throw   down   the   scale 

forming  com] nds  present  in  ordinary  feed  water. 

The  trisodium  phosphate  prevents  the  rise  in  sur- 
face tension  of  the  solution  and  consequent  prim- 
ing which  would  be  caused  by  the  original  impuri- 
in  the  water  and  by  the  application  of  the 
other  ingredients  in  the  compound.  In  using  the 
compound  to  prevent  corrosion,  .1  -ufficient  quantity 
must  be  added  to  the  water  of  each  individual 
boiler  to  render  the  alkaline  strength  of  the  solu- 
tion  3",,    normal   or   above 

The  use  of  the  compound  at  Fruitvale  resulted 
in   almost    cessation   of    troubles   from    corrosion. 

The  results  were  so  satisfactory  that  the  method 
was  extended  to  locomotives  in  service  in  one  of 
the  worst  locomotive  water  districts  on  the 
Southern  Pacific  Lines,  and  to  other  power  plants 
of  the  Company's  system,  all  with  favourable 
results.  In  one  particular  case,  the  water  carried 
230  gr.  per  gallon  of  solid  matter  and  nearly  every 
known  variety  of  boiler  trouble  had  been  experi- 
enced, but  the  compound  eliminated  corrosion  and 
precipitated  the  solids  in  a  soft,  slushy  form  easily 
washed    out. 

The  Associated  Pipe  Line  is  using  the  compound 
successfully  in  twenty  six  stations  in  the  San 
Joaquin  Valley,  chiefly  for  the  prevention  of  scale. 
Most  of  the  stations  have  three  250  h.p.  water  tube 
boilers,  and  use  water  containing  solid  matter  vary- 
ing in  amount  from  5  gr.  to  231  gr.  per  gallon.  In 
places  where  the  solid  content  is  so  very  high,  it 
has  been  necessary  to  increase  the  quantity  of 
anti-foaming  chemicals  above  that  ordinarily  con- 
tained in  the  compound.  This  has  been  done,  not 
by  changing  the  composition  of  the  compound,  but 
by  adding  separately  a  quantity  of  the  non-foaming 

oient,    trisodium    phosphate. — A.    H.    Babi 
Transactions      American      Society      of      Mechanical 
Engineers. — Cassier's    Engineering    Monthly,    Oct., 
1916,  p.   276.     (J.    E.    T.) 


Ikon  and  Steel  Made  Rust-Proof. — "'Render- 
ing iron  and  steel  rust-proof  by  changing  the 
surface  to  basic  phosphate  salts  of  iron  is  the  basis 
of  a  I'.S.  patent.  Iron  placed  in  a  weak  solution 
of  phosphoric  acid  is  attacked  and  "n  adherent 
of  insoluble  ferrous  phosphate  is  formed. 
which  an  oxidising  agent  makes  basic  in  character 
and  black.  The  patentee  takes  advanta  e  of  the 
l.ni  that  the  more  acid  phosphate  salts  of  ca 
"siiini,    barium,    or   other   alkali    earth    mi 

in    solution,    react    much    less    violently    than    w] 

free  phosphoric  arid  is  present       B3    using   ayd 

and   air  as        id  mts   in   the 

presence  of  this  acid  phosphate,  a   layer  of  fei 
phosphate    is    formed    of    suitable    thicl 


'  endering     the     metal     rust  proof 

Oct     13,   1916,  n    206 
(J.    E    T.) 


Dl  l"  3l       Mil  [I  \\l.        Ixi.l  STRIAL 

Research — "An    am  ent     of    the    greatest 

importance   to    British   industrii  1  ide   in   tin- 

Press  on  December  1st.  to  the  effecl  thai  the 
Government    have    decided    to   establish    a    Depart- 

"     of     Scientific    and     Industrial     Research    for 

Great  Britain  and  Ireland,  under  the  Lord  Presi 
dent  of  the  Council,  with  the  President  ol  the 
Board  of  Education  as  Vice  President.  They  have 
also  decided,  subject  to  the  consent  of  Parliament. 
to  place  a  large  sum  of  inoue\  at  the  disposal  of 
the  new  Department,  to  be  used  as  a  fund  for  the 
conduct  of  research  for  the  benefit  of  the  national 
industries  on   a  co-operative   basis. 

The  Board  of  Inland  Revenue  have  decided, 
with  the  approval  of  the  Chancellor  of  the  Ex- 
chequer, iImi  no  objection  shall  be  offered  bj  their 
surveyors  of  taxes  to  the  allowance,  as  a  working 
expense  for  income-tax  purposes,  of  contributions 
by  trailers  to  industrial  associations  which  may 
be  formed  for  the  sole  purpose  of  scientific  re 
search  for  the  benefit  of  the  various  trades,  anil  the 
allowance  would  be  equally  applicable  as  regards 
traders'  contributions  specifically  ear-marked  to  the 
sole  purpose  of  the  Research  Section  of  an  adapted 
existing  association.  In  both  eases  the  allowance 
would  be  subject  to  certain  conditions,  e.g.,  the 
association  or  the  research  section  to  be  under 
Government  supervision  and  the  trader's  contribu- 
tion to  be  an  out-and-out  payment,  made  from  his 
trade  profits,  and  giving  him  no  proprietary  interest 
in   the   property  of  the  association,   etc. 

In  order  to  enable  the  Department  to  hob]  the 
new  fund  and  any  other  money  or  property  for 
research  purposes,  a  Royal  Charter  has  been 
granted  to  the  official  members  of  the  Committee 
of  the  Privy  Council  for  Scientific  ami  Industrial 
Research,  under  the  title  of  the  'Imperial  Trust 
for  the  Encouragement  of  Scientific  and  Industrial 
Research.'        The    Trust    is    empowered    'to    accept 

hold,     anil     dispose     of     11 ey     or     other     personal 

property    in    furtherance    of    the    objects    for    which 

ii    has    1 n   established,    including   sums    voted    by 

Parliament,  to  that  end.'  The  Trust  can  take  and 
hold  land,  and  can  'accept  any  trusts,  whether 
subject  to  special  conditions  or  nut,  in  furtherance 
of  the  said  objects.' 

\  substantial  gift  has  already  been  made  to  the 
Trust  by  two  members  of  lie'  Institution  of 
mechanical  engineers  for  the  conduct  of  a  research 
in  mechanical  engineering  to  be  approved  by  the 
Department,  in  the  hope  that  this  example  will 
Mowed    by   other   members   of   the    Institution. 

Mr.  H.  Frank  Heath,  C.B.,  has  been  appointed 
tarj  of  1  be  new  Department .  to 
whom  all  correspondence  should  lie  addressed  until 
1  lecember  ';l  si  next  .0  the  offices  of  tie-  Board  ••< 
Education,  Whitehall.  On  and  after  January  1st. 
1917,  all  correspondence  should  be  addressed  to 
The  Secretary,  Departmenl  ol  Scientifii  end  Indus 
trial  Research,  Greal  George  Street,  Westminster, 
s.w. 

1  in  November  301  h  1  he  Mi -  ol  Cri  we  re- 
ceived ,1  deputation  from  the  Conjoint  Hoard  of 
Scienl  ifii     Socief  ie        I  he    deputation,    « he  h    num 

bered     ab  iuf     150     representatives     oi     thi      '  1 

oi    si  ience,    was   int  reduced    by    Sir  .1.   .1. 

!  homson    Pre  idenl  of  the  Roj  a]  Society,  v.  ho  said 
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that  the  deputation  desired  to  urge  the  importance 
of  increased  grants  fc*  scientific  and  industrial 
research.  Research  in  pure  science  was  of  vital 
importance,  and  had  led  to  a  number  of  discoveries 
which  had  proved  subsequently  to  be  of  the  greatest 
practical  value.  The  discovery  of  Rontgen  rays. 
for  example,  arose  from  a  research  of  a  purely 
scientific  character,  undertaken  with  a  view  to 
elucidating   the   nature  of  electricity. 

Research  in  applied  science  might  lead  to 
reforms,  but  research  in  pure  science  led  to  revo- 
lutions. The  State  could  insure  that  professors 
and  others  engaged  on  purely  scientific  research 
could  devote  sufficient  time  to  it,  and  that  their 
income  from  the  professorships  was  not  so  small 
that  they  had  to  spend  their  free  time  in  under- 
taking work  to  enable  them  to  live.  To  neglect 
pure  "science  would  lie  on  a  par  with  omitting  to 
sow  seed  on  land  on  which  a  large  amount  had 
been   spent   in   manuring  and   ploughing. 

Sir  Maurice  Fiizmaurice,  President  of  the  [nsti 
tution  of  Civil  Engineers,  and  l'rof.  Brereton 
Baker,  of  the  Imperial  College  of  Science  and 
Technology,  also  spoke. 

The  Marquis  of  Crewe  said  that  we  had  to  pro- 
vide for  the  new  conditions  which  would  arise  in 
this  country,  and  in  the  rest  of  the  civilised  world, 
when  the  'war  was  concluded.  The  Government 
had  been  impressed  by  the  need  of  coming  furthei 
to  the  help  of  those  who  were  engaged  on  research 
work  in  relation  to  industry.  They  had  had  to 
consider  what  could  be  done  to  assist  the  great 
staple  industries  of  the  country  in  developing 
systematic  research  on  a  large  scale.  There  wen 
cases  in  which  an  individual  research  worker 
needed  a  grant  to  enable  him  to  go  on  at  all.  and 
a  sum  would  be  set  aside  for  that  purpose.  There 
were  some  professional  societies  which  Mood  in 
need  of  assistance  from  time  to  time  to  enable  them 
to  carry  on  research  work,  and  this  charge  would 
also  be  met.  There  was.  further  an  area  of 
research  which  paid  nobody  in  the  pecuniary  sense 
for  the  time  being,  and  in  some  of  these  cases  it 
would  he  necessarx  to  lind  the  money  from  public 
funds.        Then    there    were    some    researches .  which 

were    so    obviously    of    purely    national    import; 

tied  no  one  would  he  Found  to  finance  them  if  the 
Government  did  not  do  so.  Here,  again,  the 
Government  felt  that  public  money  ought  to  be 
applied    in   specific  and   selected   cases. 

The  matter  of  scientific  research  applied  to  in- 
dustry was.  it  was  considered,  one  of  the  cases 
in  which  an  exception  might  be  made  to  the  usual 
plan  of  procedure  by  annual  estimates.  Therefore 
the  Chancellor  of  the  Exchequer  was  prepared  to 
advise  the  Government  to  devote  a  very  large  sum. 
generally  estimated  to  meet  the  needs  for  this 
purpose  for  the  next  five  years,  on  a.  scale  which 
ought  to  enable  them  to  spend  certainly  four  and 
possibly  five  lines  as  much  on  the  co-operation 
between  the  Department  and  the  different  indus 
tries  as  had  been  spent  for  the  whole  purposes  of 
research  by   vote   hitherto. 

They  desired  to  see  the  creation  or  adaptation 
of  trade  associations  on  a  large  scale,  which  might 
he  able  to  assess  the  emit ril mt ion  which  the  ee 
dustry  was  able  In  make  towards  systematic 
research.  In  s. :ase:  ii  might  he  found  advis- 
able   to    form     a     series    of     distinct     associations     for 

research  purposes.  tin  the  other  hand,  it  was 
quite    possible   that    an    individual    great    firm    having 

various   activities   might    belong   to   several    as: 

tionr,   and    make   its   contribution    in    respect    of    He 


particular  class  of  research  which  might  be  pro 
ceeded  with  at  a  given  time.  These  associations 
should  as  far  as  possible  be  placed  under  small 
committees  of  direction,  including  leaders  of  the 
particular  business,  men  of  science,  and  represen- 
tatives  of    the   skilled    workers   in    different   trades. 

It  was  proposed  to  give  some  further  help  for 
technical  instruction.  The  Government  had  arrived 
at  the  conclusion  that  the  present  regulations 
under  which  technical  schools  received  public  money 
were  not  quite  up  to  date,  and  they  were  going  to 
discuss  with  the  local  authorities  concerned,  and 
the  governors  of  the  schools,  certain  new  draft 
regulations,  which,  it  was  hoped,  would  both 
simplify  administration  and  stiffen  up  the  instruc- 
tion A  substantial  addition  would  he  made  in  the 
Estimates  so  as  to  permit  of  a  levelling  up  of  the 
grants  to  a  reasonable  figure,  and  also  to  make 
improved  arrangements  for  the  training  of  technical 
teachers,  as  well  as  to  permit  of  scholarships  being 
established  to  carry  on  selected  industrial  students 
to   the    Universities. 

Referring  to  the  work  of  the  Coal  Conservation 
Committee,  Lord  Crewe  said  he  understood  thai 
that  Committee  and  the  Advisory  Council  had 
agreed  upon  a  series  of  researches  which  were 
designed  to  establish,  on  a  scientific  basis,  a 
systematic  economy  in  the  use  of  fuel.  The 
research  was  to  begin  with  systematic  survey  of  all 
the  various  coal  measures  in  the  United  Kingdom. 
It  was  to  examine  and  experiment  on  coal  under 
various  furnace  tests,  and  the  suitability  of  differ- 
ent kinds  of  coal  to  different  processes  of  coking, 
and    so   forth. 

Although,  in  the  higher  forms  of  discovery,  we 
in  this  country  were  not  prepared  to  yield  the 
palm  to  any  country  in  Europe  or  out  of  it,  we  felt 
that  for  many  the  path  of  scientific  learning  had 
not  been  made  as  easy  as  it  ought  to  be.  What 
was  desired  was  to  make  the  road  easy  for  those 
sons  and  daughters  of  Britain  who  saw  the  beacons 
of  science  shining  ahead  of  them  on  a  high  hill, 
which  it  was  their  life's  work  to  climb. " — Journal 
of  t/n  Society  of  Chemical  Industry,  Dec.  15,  1916, 
pp.    1200-1201.     (J.    A.   W.) 
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Proceedings 

AT 

Ordinary  General  Meeting-, 
March    17,  1917. 


eneral    Meeting    of    the 

in    the    South    African 

Building    on     Saturday, 

J.   A.    Wilkinson   (Presi- 

There   were    also 


pre- 

Hildiek  Smith, 
Toombs,  F.  W. 
'.    W.    A.    Calde- 
Thomas  (Mem- 
Bennett,    P.    T. 
C.    Rowe,   A.    L. 


The  Ordinary  ( 
Society  was  held 
School  of  -Mines 
.March  17th.  Prof, 
dent]  in  the  chair 
sent  : — 

15  Members:  Messrs.  G. 
H.  A.  White,  J.  Chilton,  C. 
Watson,  John  Watson,  J)i 
eott,  W.  R.  Dowling,  J.  E. 
hers  of  Council),  R.  W. 
Morrisby,  E.  A.  Osterloh 
Spoor,   and  T.    P.   Waites. 

8  Associates  and  Students:  Messrs.  B.  C. 
Forrest,  -I.  Gibson,  E.  G.  Harding,  W. 
Human,  L.  H.  Hyman,  R.  W.  Irwin,  R. 
Railton,  and  H.   Rusden. 

8  Visitors,  and  Fred  Rowland  (Secretary). 

The  President:  I  regret  thai  unforeseen 
circumstances    have    rendered    ii    necessarj 

for  us  to  hold  our  meeting  in  a  different 
room,  but  I  think  it  is  better,  as  we  have 
all  gathered  together,  that  the  meeting 
should  not  be  postponed,  but  should  be  car 
tied  on,  even  under  somewhat  adverse  cir- 
cumstances. 

Tlie  minutes  of  the  meeting  held  on  the 
I7th  February,  as  recorded  in  the  Journal, 
were  continued. 


ELECTION    or'     SEW     Ml  Mia  RS 

Mr.   H.   A.   Whit-  and   Dr.   W.    A.   Calde- 

<    it    were   appointed    scrutineers,    and   after 

their    scrutiny    of    the    ballot    papers,    the 

following     gentlemen     were     declared     duly 

lected  to  membership. 

Gsobler,  Cornelius  Johannes,  M.K.,  B.Sc,  P.O 
Box    257,    Germistcm.     Mine    Overseer. 

Mark,  Joseph  Henry,  East  Rand  Proprietarj 
Mm.-.    Ltd.,    I'  ii.    gox   57,   East    Rand, 


The    following    student    was    admitted    by 
the  Council  at   its  last  meeting:  — 
Hyman,     Leslie     Henry,     Government     Chemical 
Laboratory,     Hospital     Street.    Johannesburg. 
MINE     AMBULANCE     COMPETITIONS. 

The  President:  I  desire  to  call  attention 
to  the  Mine  Ambulance  Competitions,  which 
will  lie  held  for  the  Surface  Workers'  Shield 
on  Sunday,  15th  April,  Underground 
Workers'  Shield  on  Sunday,  22nd  April, 
and  Colliery  Workers'  Shield  on  Sunday, 
29th  April.  These  competitions,  as  you 
know,  are  held  under  the  auspices  of  the 
S.A.  Red  Cross  Society,  and  it  is  hoped 
tli.it  the  competitions  this  year  will  be 
keener  and  more  enthusiastic  than  has  been 
the  case  in   recent   y  ears. 

PROCEDURE    AT    MEETINGS. 

Mr.   G.   Hildick   Smith  (Vice-President): 

With  reference  to  the  procedure  at  our 
monthly  meetings,  I  think  we  might  well 
make  an  interval  during  the  course  of 
the  evening,  in  which  there  would  be  an 
opportunity  for  members  to  converse  to- 
gether. 

The  President:  That  is.  of  course,  as  mem- 
bers  wish.     Hitherto  we  have  had  the  inter- 
val, unless  stress  of  business  prevented  it. 
SCIENTIFIC     AND    TECHNICAL    COMMITTEE. 

The  President:  You  have  probably  seen 
in  tin'  press  recently  that  the  industrial  and 
Scientific  Technical  Committee  has  been 
formed  bj  the  Government,  and  I  think-  we 
can  congratulate  ourselves  on  the  fact  thai 
two  of  our  three  representatives  to  the  Joint 
Societies'  Committee  have  been  elected  to 
permanent  places:  viz.:  Professor  Stanley, 
on  the  industries  Advisory  Board,  and  Dr. 
Caldeeott    on    the    Scientific    and    Technical 

( 'omtiiit  ti  e. 

Another  of  our  members,  Mr.  L.  Colqu- 
houn,  lias  also  been  elected  on  the  Com- 
mittee, so  I  think  the  Society  may-  be  proud 
that  it  has  secured  permanent  representa- 
tion on  these  Committee 
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Mr.  H.  A.  White  (Vice-President) 
T  should  just  like  to  remark  that  I  think  the 
Government  undoubtedly  is  to  be  congratu- 
lated on  its  selection.  I  have  ascertained 
that  the^c  positions  are  entirely  unpaid. 
Tt  has  been  a  practice  throughout  the  civil- 
ised    world,     when     Governments     require 


special  scientific  opinion,  that  they  shall 
offer  no  money  for  it,  and  I  thmk  it  is  a 
practice,  which  would  he  more  honoured  in 
the  breach   than   in   the  observance 

The   President:    I    do   not   think   we   can 
enter  iut  >  a  controversial  discussion  of  thai 

nature    ii'\v. 


SILICOSIS  IX  RATS  IX  A    WITWATKKSliAXD  MIXE. 


By  .1.  Pratt  Johnson,  M.B.,  B.S.  (Lond.),D.P.H.(Oxon.). 


I  would  like  first  to  express  tic 
greal  pleasure  which  it  affords  me  to 
l;i\  before  your  Society  the  results  of 
our  researches  on  this  subject.  These 
researches  were  carried  out  in  conjunc- 
tion with  Dr.  Witt  concurrently  with  a 
research  extending  over  2|  years  nn  the 
causation,  incidence,  pathology,  symptoms 
end  radiographic  appearances  of  silicosis 
miners'  phthisis)  on  the  Witwatersraiid.  " 
Tins  latter  research  was  conducted  by  Drs. 
A.  H.  Watt.  I.  G.  Irvine,  W.  Steuart,  and 
myself.  I  propose  to  illustrate  my  subjeci 
by  reference  to  lantern  slides  of  actual 
micro-photographs  of  rat  and  human  lungs. 
These  micro-photographs  were  beautifully 
executed  h\  Mr.  Holmes,  Manager,  New 
Goch  G.M.  Co.,  whose  sldll  as  an  amateur 
photographer  is  sufficiently  well  demon- 
strated in  the  excellence  of  these  produc- 
tions. 

Previous  publications  on  the  subject  of 
rai  silicosis  have  given  rise  to  doubt  as  to 
the  development  of  silicosis  in  rats' whXeh 
inhabit  the  underground  workings  of  the 
mines  of  the  Rand,  and  it  was  suggested 
that  rats  are  immune  from  this  disease 
owing  to  certain  peculiar  anatomical  charac- 
ters, and  to  the  fad  that  they  breathe  only 
through  the  nose. 

This  doubt  has  now  been  removed  as  the 
result  of  a  research  carried  out  privately, 
which  was  primarily  undertaken  to  obtain 
additional  knowledge  on  certain  obscure 
points  in  the  pathology  of  miners'  phthisis 
as  it  occurs  on  the  Witwatersraiid.  and  to 
provide  additional  evidence  in  regard  to 
the  mode  of  origin  of  various  pathological 
lesions  arising  during  the  course  of  the 
disease  in  man.  At  the  suggestion  of  Dr. 
A.  H.  Watt,  of  the  Simmer  and  Jack  G.M. 
Company,  the  white  rat  was  chosen  as  being 
a  hardj  animal  of  convenient  siz<-.  wins" 
normal   habital    simulated    the    underground 


conditions,  and  whose  high  relative  degree 
of  resistance  to  human  tuberculosis  offered 
a  good  chance  of  studying  silicosis  uncom- 
plicated   by   the   presence  of  tuberculosis. 

It  would  appear  that  of  other  animals 
white  mice  are  especially  suitable,  as  these 
tiny  creatures  are  the  most  resistant  of  all 
animals  to  tuberculosis. 

As  the  expectation  oi  life  of  the  local 
white  rai  was  not  known,  it  was  realised 
that  the  animal  might  succumb  from  natural 
causes,  before  a  sufficient  time  had  elapsed 
to  allow-  of  the  development  of  any  patho- 
logical lesions  which  could  be  identified  as 
silicosis.  It  was,  therefore,  decided  to  place 
the  animals  under  the  worst  possible  condi- 
tions in  a  mine,  in  order  to  ensure  that  some 
definite  results  might  be  obtained  as  early 
as  possible.  Arrangements  were  accord- 
ingly made  in  December,  L913,  with  the 
Manager  of  the  Simmer  Deep  to  place  a 
number  of  white  rats  separately  in  cages, 
in  the  underground  workings.  The  i 
were  fixed  in  one  of  (lie  worst  places  ill  the 
mine,  a1  the  top  of  a  stope,  so  that  the 
animals  were  exposed  to  the  dust  and  fumes 
conveyed  by  ventilation  currents  after  blast 
ing.  A  number  of  these  animals  have  been 
kepi  underground  continuously  up  to 
February,  1917,  and  have  been  carefully  fed 
and  looked  alter,  owing  to  tlie  kindness  of 
Mr.  MacGregor,  Manager  of  the  Simmer 
Dee]i  G.M.  Co.  At  intervals  of  7  months, 
19  months,  21  years,  and  4  years,  the  rats 
have  been  removed,  killed,  and  examined. 
Tlie  animals  appeared  to  be  in  a  healthy 
condition  underground,  and  examination  of 
those  rats  which  were  killed  showed  them 
to  be  fat  and  well  nourished.  They  were 
killed  b\  severing  the  vessels  of  the  neck. 
Control  examinations  were  made  with  a 
number  of  brown  rats,  which  wi-Vf  caught 
in   the  town,  and  a   small  number  of  white 

rats. 
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Although  apparently  healthy  and  in  good 
condition,  all  the  rats  removed  from  the 
(.■ages  underground  which  weiv  examined 
showed  pathological  changes  which  were 
Pound  to  be  progressive  in  character,  bear 
ing  a  close  analogy  to  similar  phenomena 
in  uncomplicated  human  silicosis. 

Before  proceeding  to  a  description  of 
silicosis  as  it  occurs  in  the  white  rat,  it  is  ' 
convenient  to  consider  for  a  moment  the  ' 
lymphatic  system  oi  the  rat's  lung,  and  also 
to  note  one  or  two  points  in  regard  to  the 
histology  of  a  rat's  lung.  On  examination 
oi  sections  of  a  normal  rat's  lung  it  will  be 
noticed  that  the  alveoli  are  relatively  much 
larger    than    the    alveoli    of    a    human    lung. 

It  would  appeal'  that  the  lymphatic 
system  of  the  rat's  lung  bears  a  close 
analogy  to  that  of  a  human  lung.  The 
lymph  from  the  alveoli  is  collected  into  a  ; 
network  of  lymphatics,  whence  the  lymph 
is  conveyed  by  means  of  small  lymphatic 
vessels,  which  run  in  association  with  the 
bronchioles  and  vessels.  A  well-defined 
system  of  sub-pleural  lymphatics  also 
appears  to  be  present.  Scattered  along 
the  larger  vessels  and  bronchioles,  and  also 


in  the  sub-pleural  region,  are  small  accumu- 
lations of  lymphoid  elements;  these  accu- 
mulations are  specially  marked  at  points  of 
bifurcation  of  the  bronchi.  The  lymph 
from  the  larger  vessels  is  conducted  to  the 
root  of  the  lung,  and  thence  to  a  number 
of  glands,  which  lie  close  to  (he  bifurcation 
of  the  trachea.  These  glands  are  small 
ovoid  structures  of  a  pale  fleshy  colour, 
which  vary  somewhat  but  are  commonly 
about  the  size  of  a  millet  seed. 

It  would  appear  that  rat  silicosis,  which 
is  definitely  progressive  in  character,  can 
lie  sub-divided  into  similar  stages  to  those 
adopted  in  the  pathology  of  human  silicosis, 
hut  in  view  of  the  somewhal  limited  experi- 
ence we  have  had  of  the  former  disease,  if 
is  not  deemed  advisable  at  this  juncture  to 
do  more  than  describe  the  conditions  found 
on  examination  of  the  rats  after  intervals  of 
exposure  of  seven  months,  nineteen  months, 
and  two  and  a  half  years. 

(a)   Examination  of  Tiro  Rats  Sent  Alive  In/ 
Dr.   A.    H.    Watt,   in   June,   1911,   after 
an  Exposure  of  Seven  Months. 
On  opening  the  thorax  no  adhesions  were 

found,    and    no    thickening    of    the    pleura. 
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Fig.    1. — Section    of    normal    rat's    lung    showing    bronchia]    tubes,    infundibula,    vessels,    and 
lymphatics,     'fhe    alveoli    are    relatively    larger   than   in   the   human   lung   (Magnification    x25). 
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Both  lungs  were  coarsely' stippled  with  fine 
black  pigment,  which  was  most  marked  at 
ili.  anterior  edges  No  nodules  could  lie 
felt.  The  lungs  were  well  aerated,  and, 
except  for  a  certain  amount  of  congestion, 
appeared   to  be  normal. 

Examination  of  sections  of  these  lungs 
showed  a  catarrhal  condition,  together  with 
a  good  deal  of  congestion,  with  shedding  of 
alveolar      epithelium.         Numerous      ''dust 

cells"     were     found     ill     the     alveoli,     in     file 

interalveolar  walls,  and  in  the  loose  con- 
nective tissue  surrounding  the  blood  vessels 
and  bronchioles.  They  were  more  closely 
aggregated  around  the  lymphoid  nodules 
described  above.,  occurring  on  the  course 
of  the  vessels  ami  bronchioles,  and  also  in 
the  subpleural  region.  In  portions  of  the 
lung  where  the  dust  cells  appeared  to  he 
most  numerous  the  alveolar  epithelium  and 
interalveolar  tissue  showed  marked  proli- 
feration, consequently  much  reducing  the 
si/.e  of  the  alveoli  affected.  No  microscopic 
nodules  were  found. 

The  lymphatic  elands  were  slightly  en- 
larged, and  of  a  faint  greyish  colour.  On 
section  these  glands  showed  accumulation 
of  dust  cells  in  the  lymphatic  sinuses,  hut 
fhe  lymphoid  elements  did  not  appear  to 
he  decreased. 

In  places  the  alveolar  walls  were  thicken- 
ed by  overgrowth  of  connective  tissue. 

The  net  result  of  the  change  was  lo  pro- 
dice  diminution  of  the  total  air  capacity 
of   the   iung. 

ili)  Examination  of  Three  White  Hals  Sail 
in  Alirc  by  Dr.  A.  II.  Watt  on  July 
15th,  1915,  after  an  Exposure  of  Nine- 
teen  Months. 

The    observed     appearances    ol     these     rats 

were  practically  similar.  On  opening  the 
thorax  no  adhesions  were  found;  the  lungs 
were  congested,  and  the  pleura  was  closely 
stippled    with    a    varying    number    of    small 

rounded  whitish  areas,  about  the  size  of  a 
small  pin's  head,  which  slightly  protruded 
above  the  surface  of  the  pleura,  producing  a 
finely  granular  or  mammillated  appearance. 

One   rat    showed    this   condition    to  a    marked 

degree  and  subsequent  sections  of  this  lung 
showed  it  to  he  in  a  more  advanced  condi- 
tion of  silicosis  than  either  of  the  other  two 
rats.  The  lymphatic  elands  were  found  to 
he    enlarged,    of    a,   dark    slate    gre\    colour, 

hardened,  and  about  the  size  of  a  somewhat 
flattened    pea.         On    Section,    all    these   lungs 

shewed  a,  marked  degree  of  generalized 
nodular  fibrosis.     The  pleura  was  thickened 


and  the  sub-pleural  .ovoid  structures  above 
described  were  seen  to  consist  of  single 
fibro-cellulai  nodules,  composed  of  closeh 
packed  connective  tissue  cells,  together  with 
a  number  of  small  lymphoid  cells,  with 
deeply  staining  nuclei.  Similar  nodules 
were    found    scattered    throughout    the    lung. 


■ 

- 

- 
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Fig.  2. — .Section  ef  vat's  lung  after  an  exposure 
of  19  months  underground,  under  polarised  light. 
showing  aggregation  ef  refractile  particles  most 
marked  in  silicotic  nodules.  Under  higher  magni- 
fication a  considerably  greater  number  ef  these 
particles  than  is  shewn  above,  is  seen  (Magnifica- 
tion   xl20|. 

In  places  these  nodules  lie  close  together, 
and  are  seen  to  form  larger  areas  by  their 
partial  coalescence.  The  nodules  appear  to 
originate  in  the  following  situations: 

1  ,     In    the    sub-pleural    1\  mphat  ics. 

2.    In   the  alveolar  w  alls. 

'i.    In      association      with      th 


1\  mphoid 
vessels  and 


nodules  alone  (he  course  of  tin 
ho  iiichioles. 

-1.  In  the  alveoli  by  the  proliferation  of 
the  epithelium,  which  is  subsequently  re- 
placed b}  young  connective  tissue  cells. 

The  walls  of  the  bronchioles  and  arteries 
aii'  markedly  thickened,  and  in  seme  cases 
arteries  in  process  of  obliteration  are 
observed  The  alveolar  walls  are  thickened 
and  tin1  alveoli  are  seen  to  contain  numer- 
ous epithelial  cells,  mam  of  which  contain 
siliceous  particles;  the  alveolar  capillaries 
arc  markedly  congested.  On  examination  of 
these  sections  with  polarised  light  the 
nodules  av  found  to  he  donseh  packed  with 
siliceous  particles,  which  are  also  found  in 
the  alveolar  walls,  under  the  pleura,  along 
I  lie  course  of  the  \esse|s  and  bronchioles, 
and  in  the  lymphatic  glands.     The  siliceous 
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Fig.  3.  Rat  Silicosis.  Condition  found  after  nineteen  month's  life  underground.  Numerous 
fibro-cellular  nodules  are  present— one  is  especially  noticeable  at  the  bifurcation  of  a  bronchial 
tube.     The  alveolar  walls  are  thickened  and  the  alveoli  are  either  reduced  in  size  or  obliterated 

(Magnification    x25. ) 

particles  tumid  in  the  uodular  areas  above 
described  are  in  many  cases  actually  within 
the  connective  tissue  cells  of  which  the 
nodule  is  composed.  Other  particles,  how- 
ever, appear  to  lie  between  the  cells  ut  the 
fibro-cellular  growth.  Sections  of  the  lym- 
phatic glands  showed  the  lymphatic  sinuses 
to  be  entirely  replaced  bj  an  overgrowth  of 
young  fibrous  tissue  cells,  mam  of  which 
are  found  to  contain  siliceous  particles.  It 
is  uoticeable  that  these  siliceous  particles 
are  not  found  in  those  areas  occupied  by 
the  lymphoid  cells.  The  overgrowth  of 
young  fibrous  tissue  cells  appears  to  produce 
at  least  a  relative  reduction  in  the  number 
of  lymphoid  cells  present,  and  at  the  same 
time  is  responsible  for  the  increase  in  the 
size  of  the  gland. 

lei   Examination  of  Two  Rats  Sent  in  by  Dr. 

A.  II.  Watt  on  May  9th,  1916,  after  an 

Exposure  of  Tivo  and  a  littll  Years. 
These  animals  on  examination  were  found 
to  be  tat  and  in  good  condition.     On  open- 
ing   tic    thorax     no    adhesions    were    found; 


the  lungs  were  markedly  congested,  and  the 


Fig.    4.  — Silicotic    lule    from    rat's    lung   after   2J> 

years'  life  underground.  The  nodule  is  composed 
of  dense  fibro-cellular  tissue  with  a  peripheral  zone 
of    round    cells..      No    signs    of    "  breaking    down 

were    seen    111    onj     of    il ulnles    (Magnification 

x300). 
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pleura  was  studded  with  a  lurge  number  of 
whitish  areas,  producing  a  finely  mammillat- 
ed  appearance,  as  described  above.  Sections 
showed  the  alveolar  capillaries  to  be  mark- 
edly congested,  and  mam  of  the  alveoli 
were  entirely  obliterated  by  the  proliferation 
of  the  epithelium.  A  large  number  of  fibro- 
cellular  nodules  were  found  scattered 
throughout  the  lung,  many  of  which  were 
found  to  have  coalesced,  producing  a  fairly 
considerable  area  of  fibro-cellular  consolida- 
tion. The  walls  of  the  vessels  and  bron- 
chioles were  markedly  thickened,  as  were 
also  the  alveolar  walls.  The  result  of  all 
these  changes  was  a  marked  diminu- 
tion in  the  total  amount  of  func- 
tional alveoli,  the  shape  and  size  of  the 
alveoli  having  been  markedly  modified.  It 
would  appear  that  the  fibro-cellular  tissue, 
'it'  which  the  nodules  described  are  com- 
posed, is  subsequently  replaced  by  dense 
fibrous  tissue  commonly  found  in  advanced 
human  silicosis.  That  this  will  be  found  in 
the  lungs  of  rats,  which  have  been  under- 
ground for  longer  periods  is  forecasted  by 
the  condition  found  on  examination  of  the 
lymphatic  glands  of  the  above  rats, 
which  showed  dense  fibrosis  in  a  mark- 
ed degree.  The  glinds  are  of  a  dark 
grey  colour,  hard,  and  enlarged  to  the  size 
of  a  small  haricot  bean.  On  examination, 
the  lymphoid  cells  were  found  to  be  mark- 
edly reduced,  the  greater  portion  of  the 
gland  being  taken  up  by  a  large  fibrotic 
nodule,  which  in  the  centre  consisted  almost 
entirely  of  fibrous  tissue,  in  which  a  few 
stellate  cells  were  found.  The  microscopic 
examination  of  all  the  sections  for  bacillus 
tuberculosis  and  other  organisms  was  made, 
with  a  negative  result. 

General  Remarks. 

The  foregoing  reseai-ch  on  Rat  Silicosis 
proved  of  considerable  value  and  help  to  a 
research  on  "  Human  Silicosis  "  as  it  occurs 
on  the  Witwatersrand,  which  was  carried 
on,  at  the  same  time,  by  the  writer  in  con- 
junction with  Drs.  Andrew  Watt,  I,.  G. 
Irvine,  and  W.   Steuart. 

The  development  of  silicosis  in  a  rat.  ver\ 
closely  resembles  the  development  of  silico- 
sis in  a  white  miner,  who  exhibits  a  hi^li 
degree  of  resistance  to  pulmonary  tubercu- 
losis. It  should  be  remembered,  however, 
that  these  animals  were  kept  underground 
during  the  whole  of  the  time  of  flu-  experi- 
ment, and  were  exposed  not  only  to  the 
injurious  influences  of  siliceous  particles  in 
the  air,  but  also  to  the  fumes  of  explosives 


immediately  after  blasting.  It  is  necessary 
to  remember  this  fact,  when  considering  the 
time  element  in  the  development  of  silico- 
sis. Undoubtedly  if  these  animals  had  only 
been  subjected  to  the  influence  of  mine 
dust  during  the  ordinary  periods  of  work 
and  had  been  allowed  fresh  air  and  exercise 
in  the  intervals,  the  progress  of  the  disease 
would  have  been  very  much  slower. 

It  is  regretted  that  it  has  been  found  im- 
possible to  include  in  this  paper  the  results 
of  the  examinations  of  the  rats  removed 
after  four  years'  continuous  exposure  under- 
ground. Further  experiments  will  be  car- 
ried out  with  these  rats  to  test  any  altera- 
tion in  their  susceptibility  to  human  tuber- 
culosis, resulting  from  the  silicotic  condition 
of  their  lungs.  It  is  proposed  to  inoculate 
these  animals  with  the  human  bacillus 
tuberculosis,  and  to  use  as  controls  health} 
white  rats,  which  have  not  been  exposed  to 
underground  life.  Theoretically  it  would 
be  expected  that  the  affected  rats  will  be 
more  easily  infected  with  the  human  B. 
tuberculosis  than  the  normal   healthy  rats. 

The  more  extended  use  of  dust-laying 
appliances  has  resulted  in  a  considerable 
reduction,  and  in  some  cases  practical  dis- 
appearance, of  the  naked-eye  visible  dust 
in  the  underground  air  of  the  mines.  While 
this  constitutes  a  considerable  advance,  this 
fact  is  liable  to  give  rise  to  a  sense  of  false 
security.  It  is  well  known  that  the  most 
dangerous  particles  of  silica  are  the  very 
finest  particles,  which  are  invisible  to  the 
naked  eye  and  visible  onlj  with  the  aid  of 
the  high  powers  of  the  microscope 
Although  dust-sampling  affords  valuable  in- 
formation, the  statistic:-  obtained  thereby 
cannot  be  accepted  as  a  reliable  index  of 
the  working  conditions  except  in  regard  to 
the  actual  time  and  place  of  sampling,  and 
taking  for  granted  that  every  care  has  been 
taken  to  avoid  technical  errors  in  the  hand- 
ling of  the  apparatus.  It  is  possible  thai 
the  occurrence  of  silicosis  in  rats  which 
have  been  exposed  to  underground  condi- 
tions may  afford  a  valuable  means  of  record- 
ing the  actual  silicosis-producing  conditions 
obtaining  in  any  mine,  over  a.  given  period. 
An  obvious  criticism  of  this  method  is  that 
what  may  prove  unhealthy  for  the  rat  ma\ 
not  prove  unhealthy  for  man.  This  critic- 
ism, however,  can  be  waived  aside,  for  it 
has  been  proved  that  both  rat  and  man 
develop  silicosis  when  they  are  exposed  to 
the  dust  produced  by  mining  operations  on 
the  Witwatersrand.  Tt  should  further  be 
remembered  that  the  disease  is  produced  a-- 
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the    result    of    mechanical   irritation,    which 
can   reasonably    be   expected   to   produce    a 
similar  change  when  embedded  in  any  an: 
mal  tissue. 

The  first  sigu  of  silia  sis  «-as  noticed  in 
animals  after  a  continuous  exposur 
seven  months  underground.  It  is  im] 
am  that  the  periods  of  exposure  of  the  ani- 
mals should  conform  with  those  of  the 
workmen.  The  examination  of  these  rats 
would  reflect  actual  working  c<  nditions  over 
a  given  period,  which  should  be  not  less 
than  9  to  12  months.  The  adoption  of  this 
method  would  enable  comparisons  to  be 
made  between  mine  and  mine,  between 
portions  of  the  same  mine,  and  between 
different  systems  <>t  ventilation,  etc.  Phi 
results  in  time  would  afford  valuable  evi- 
dence as  to  what  pr  igress  is  being  made  in 
each  mine  in  stamping  out  the  disease.  If 
conditions  are  improving  the  animals  will 
remain  for  an  increasing  period  free  of 
silicosis. 

The  President:  In  listening  to  this  paper 
od  many    memories  returned,   of  which 
the  first  was  the  memory  of  the  first  paper 
that  was  read  before  this  Society  on  miners' 
phthisis,   and  the  violent  discussions  which 
aused.     Those  discussions  were  practic- 
ally devoid  of  the  experimental  information; 
such  as  we  have  had  to-night,  a  somewhat 
I  una!  e   circumstance.        In    -  me   brief 
remarks  which  I  made   at   that   tune.   I  re- 
ferred t'>  thf  absence  of  experimental  data. 
a  Inch   1   was  called  to  account   beeausi 
!    had  dared   to  say   that   our  experimental 
knowledge   at    that   time   was  by  no  means 
sufficient  for  the  foundation  of  definite  - 
elusions.      Since       that       time       we       have 
advanced  very  considerably.  A  large  amount 
of   i    ;ilh    good  experimental  knowledge   has 
brought  forward,  and  to-night  we  have 
enl    icd.     I     think,     another    phase    of    this 
question,   namely,   whether  animals  can  he 
used    as    an    index    of    the    various    stage-    of 
silicosis  which  can  occur  in  man. 

1     cannot     now    attempt    t"    discuss    I 
r,  but  there  are  one  or  two  expressions 
used   m   the   paper  to  which  I  should  like  to 
r<  !>■;'.      "It  would  appear,"  says  the  author. 

i  Inn    the    lymphal  ic    -;  si  em    <  if    the    i 
lung   hears   a   el  se    anali  gy   t .   that   of  the 
human   being  [f   guarded   language   like 

that  i-  used,  care  must   lie  taken  in  drawing 
riatic  conclusions  from  the  results  of  the 
imieiits  made  upon  rats      The  expres- 
sion   "  it    would    appear  "'    occurs    once    or 
twice,  showing  that  he  is  not  very  certain. 


Theri  I  should  like  to  ask, 

namely,  has  the  lymph  been  analysed  for 
the  amount  of  dust  which  it  might  contain.' 
Also,  d^es  the  dust  <inly  settle  in  tile  lungs'.' 
If  it   settles  anywhen  i  ng  the 

cs   it    probably   means   there   ai 

dy    which   are   diseased,   as 

as  in-  lungs  ;  the  latter  probably  in  - 

i    ill  because  the  dust    reaches  the!-  first; 

Inn.    if    any    other   tissues    are    diseased,    it 

means   additional   complications   are   set    up, 

ides  those  which  are  set  up  in  the  alveoli 

I   i  lie  lung. 

I  think  the  Society  is  to  1  ratulated 

upon  this  paper,  and  I  think  the  author  is 
ngratulated  upon  the  large  amount 
m  experimental  work  which  a  paper  hie 
this  entails.  In  your  name  I  beg  t  i  prop  - 
a  most  hearty  vote  of  thanks,  "and  at  the 
same  time  t  i  tender  our  thanks  to  the 
gentleman  who  prepared  the  beautiful  slides 
which  we  have  seen  this  evening. 

Mr.   G.   Hildick   Smith  (Vice-Presidem 
In  contributing  to  the  discussion  mi  a  paper 

entitled    "The    Mine    1  )ust     Problem,"    read 
before  this  Society  in  January.  1911,  bj    Dr. 
V    mard,  inter  alia,   I  then  made  the  follow- 
ing remarks: — 

"As  to  the  medical  aspect  put  forward  by 
the  author,  we  are  here  again  guessing  at 
present.  The  writer  would  like  to  suggest 
that  an  experiment  should  he  conducted  with 
mine  rats.  It  will  be  necessary  for  us  to 
determine  whether  the  lungs  of  rats  living  in 
the  mines  are  affected  with  silicosis,  if  so, 
then  healthy  rats  or  other  animals  should  be 
obtained,  kept  underground,  some  continually, 
nt hers  during  the  various  shifts  only.  Some 
in  cages  or  what  not,  so  that  they  cannot 
inhale  dust  and  others  alongside  them  so  that 
they  can  inhale  dust,  and  after  various  period- 
post  mortem  examinations  should  be  carried 
nut  on  their  lungs,  etc.  Much  could  possibly 
be  learnt  in  this  way." 

Dr.  Pratt  Johnson's  paper  has  answered 
the  question  as  to  whether  rats  do  contract 
silicosis.  Jt  has  been  fortunate,  from  the 
point  of  view  of  research,  that  rats  when 
placed  underground  in  such  a  position  that 
they  are  subjected  to  dust  and  fumes  pro- 
duced by  blasting  operati  ns,  begin  to  show 
signs  of  silicosis  in  as  shorl  a  period  as 
i  months.  The  author  mentions  that 
the  next  stage  in  the  research  work  on 
tin's  subject,  which  he  and  his  colleagues  are 
undertaking,  is  to  investigate  the  effect  oi 
tuberculosa  combined  with  silici  sis  in  rats. 
A  mi  i  itant   work,    !    think,  would  be 

to  prove  how  we  can  prevent  rats  from  con- 
tracting silicosis  underground.  If  this  can 
be  done,   assuming  that    human  beines  and 
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rats  are  about  equally  susceptible  to  sili- 
cosis, then  we  shall  have  obtained  very 
valuable  information,  which  could  be 
used  in  helping  to  prevent  silicosis  in 
the  underground  employees  in  the  mines. 
At  the  present  time,  with  this  object  in 
view,  I  have  rats  underground  at  the 
Bantjes  Consolidated  Mines,  in  duplicate 
cages  made  of  zinc  sheeting,  these  cages, 
with  their  occupants,  are  placed  near  the 
fan  on  its  upcast  side.  The  rats  in  one 
side  of  a  duplicate  cage  are  subjected  to  all 
the  fumes  and  dust  from  blasting,  but  on 
the  other  side  of  the  cage  the  rats  are  living 
under  flannel  screens  through  which 
all  the  air  they  breathe  lias  to  pass.  l*p 
to  the  present  the  rats  have  been  living 
under  these  conditions  for  about  six  months. 
1  hope  at  some  later  date  Dr.  Pratt  John- 
son will  find  that  the  rats  under  the  screens 
have  less  silicosis  than  those  in  the  open 
cages.  Although  there  is  still  room  for 
much  research  work  on  this  important  sub- 
ject, Drs.  Pratt  Johnson,  Watt,  Irvine,  and 
Steuart  are  to  be  congratulated  on  the  valu- 
able    piece    of     private     research     work     thc\ 

have  carried  out. 

I    have    great     pleasure    in    seconding    our 

President's    vote    of    thanks    to    Dr.     Pratl 

Johnson  for  his  most  interesting  and  instruc- 
tive paper. 

The  President:  Maj  1  call  upon  Dr.  Watt, 
one  of  our  visitors,  to  make  a  few  remarks 
On   the   paper  '.' 

Dr.  A.  H.  Watt  (Visitor):  When  I  put 
tkese  rats  down  the  Simmer  Deep  I  wanted 
to  give  them  silicosis  in  as  short  a  time  as 
possible.  The  rats  were  down  24  boms  out 
of  the  day  and  they  were  down  at  blasting 
time  and  after  blasting  time,  when  no 
miners  were  in  the  mine  at  all.  We  have 
also  other  rats,  that  were  kept  at  the 
station.  They  have  not  been  examined. 
The  extraordinary  thing  about  the  rats  is 
how  health}  the\  were.  T  had  to  separate 
the  mules  from  the  females;  they  were 
breeding  so  last.  Some  of  the  rats  exam- 
ined were  born  underground.  The  experi- 
ments are  still  going  on.  I  am  glad  of  Mr. 
Hildick  Smith's  valuable  suggestions  us  to 
protecting  them  from  dust. 

There  is  one  thing,  which  T  think  must 
strike  us  all,  even  from  casual  observation, 
and  that  is.  that  the  means  taken  to  allaj 
the  dust  are  effective.  We  are  not  seeing 
nearly  so  much  silici  sis  as  we  did  some 
time  ago.  That  is  shown  by  the  figures  of 
the    Miners'    Phthisis    Hoard   and   also   h\    the 


examination  of  patients  in  general  practice. 
At  one  time  we  thought  the  minimum  time 
a  man  could  take  to  develop  silicosis  was 
two  years.  I  am  quite  satisfied  myself 
that  it  now  takes  very  much  longer.  The 
dust  sampling  of  the  mines  shows  an  im- 
provement. 1  think  the  present  method  of 
dust  sampling  does  not  show  the  true  state 
of  the  mines.  Far  too  few  samples  arc 
taken  Eight  samples  may  be  taken.  If 
one  happens  to  be  bad,  if  vitiates  the  whole. 
If  one  or  two  happen  to  be  extraordinarily 
good,  the  same  thing  happens.  Perhaps  it 
is   not    possible   to  take   more   dust   samples. 

I  think  Dr.  Pratt  Johnson's  suggestion  of 
keeping  animals  underground  will  prove  a 
\er\  good  index  as  to  the  freedom  from  dust 
of  the  mines. 

I  ha vi'  not  very  much  to  add  to  what  Dr. 
Pratt  Johnson  has  said.  One  thing  I 
thought  might  be  rather  confusing.  He 
spoke  about  pigmentation  of  the  lungs. 
That    is   not   due   to  silica.      It    is   due   to  the 

carl pigment  which  is  inhaled  at  the  same 

time,  and  the  amount  of  carbon  pigment  in 
the  lungs  forms  a.  good  idea  of  the  amount 
of  silicosis. 

Dr.  F.  S.  Lister  (Visitor):  I  have  not 
many  remarks  to  make.  I  have  done  very 
little  work  in  connection  with  silicosis. 
Most  of  what  I  know  about  it  has  been 
gathered  from  the  work  of  others,  such  as 
Dr.  Pratt  Johnson,  Dr.  Pitchford,  and  other 
workers.       I   do  not   quite   agree   that    the   use 

of  the  white  rat  underground  will  show  us 
much  as  to  the  quality  of  the  mine  air  as 
the  miner  himself  breathes  il .  It  would 
seem  to  me,  especially  regarding  the  condi- 
tions in  the  mines  in  these  days,  that  in 
Order  to  judge  the  state  of  the  mine  air,  the 
rats  must  lie  taken  down  at  the  commence- 
ment of  every  shift  and  brought  up  at  the 
end  of  ever\  shift.  If  the  rats  are  left  there 
during  the  whole  time  the  blasting  is  going 
on,  no  one  can  claim  that  the  miner  is  sub- 
ject to  that  atmosphere.  Under  the  pre- 
sent conditions  of  the  mines,  as  1  am  given 
to  understand,  T  should  imagine  a  rat,  it 
taken  down  ever}  shift  and  brought  up  at 
the  conclusion  of  every  shift,  would  prob- 
ably not  develop  much  silicosis  in  live  years, 
and  that  would  seem  rather  a  long  time  fco 
wait  for  such  tests.  I  still  think'  dust 
sampling  will  be  the  solution  of  the  ques- 
tion, (if  course,  in  such  case  it  behoves 
those  responsible  to  do  their  utmost  to  con- 
centrate their  efforts  on  dust  samp]  tig- 
The    methods    at   present,    good    as    they    are, 
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hit  probably  still  poor  in  comparison  with 
what  they  mighl  be.  Researcli  should  be 
dom  .  -  >  that  we  can  haw  a  definite  indica- 
tion as  to  what  are  the  number  of  samples 
necessary  to  give  an  accurate  estimate  oi 
tin'  "  dusl  "  conditions.  On  the  whole  I 
consider  duel  sampling  is  a  better  index 
than  the  use  of  white  rats,  which  1  think 
would  lake  too  long  under  the  necessarj 
experimental  conditions  to  develop  an  easily 
demonstrable  silicotic  condition  of  the 
lung. 

Mr.  G.  Hildick  Smith  (Vice-President): 
In  regard  ti  the  number  of  dust  samples 
taken   underground,   since  July,   1916,   mosl 

of  the  mines  have  had  their  own  dust  sam 
piers,  befon  thai  time  dust  samples  were 
taken  bj  the  Chamber  of  Mines  Must  Sam- 
pling  Department.  At  the  Bantjes  C  n 
-  lidat  id  Mines  we  have  taken  about  Tin 
samples  since  July.  The  actual  results  of 
the  sampling  may  he  somewhat  incorrect, 
due  to  possible  errors  in  the  method  of 
sampling.  In  -Inly  the  average  of  die  sam- 
ples taken  by  our  own  sampler  during  the 
month  was  6"4  mgm.  per  cub.  metie.  whilst 
last  month  the  average  was  2"3  mgm.  per 
cub.  metre. 

The  President:  I  should  like  to  ask  if  Dr. 
Pratt  Johnson  care-,  to  reply  now  or  would 
prefer  to  leave  his  reply  to  a  later  meet- 
ing. 

Dr.  Pratt  Johnson:  I  think  it  would  he 
convenient    that    I    should    reply    now. 

In  regard  to  the  rat's  lymphatic  system, 
I  use  the  expression  "'it  would  appear," 
and  I  do  so  advisedly,  because  the  amount 
of  work  done  on  this  particular  point  does 
not  justify  my  being  dogmatic  about  it. 
This  researcli  has  been  carried  out  in  the 
rush  of  ordinary  private  work  under  con- 
siderable    difficulties.         Al      tile     sallle      tune      J 

believe  that  the  lymphatic  system  of  the 
rat's  lung  is  not  materially  different  from 
the  lymphatic  system  of  the  lungs  of  larger 
animals.  It  has  to  effect  the  same  pur- 
pose; it  occurs  in  the  same  tissues.  Further 
more,  the  lymphatic  system  ma\  best  be 
studied  under  conditions  giving  rise  to  the 
presence  of  foreign  bodies  in  the  lymphatic 
stream  enabling  the  course  of  any  foreign 
particle  to  be  traced  from  one  position  to 
another,  owing  to  the  fact  that  it  shows  up 
easily   in  sections. 

Owing  to  the  large  amount  of  pigment, 
together   with   silicious   particles  present    in 


mine  air.  one  is  able  to  trace  tic-  course  of 
lymphatics.  The  lymphatic  channels 
are  densely  packed  with  these  pigmented 
cells,  and  the  accumulations  of  lymphoid 
i  issue  become  the  centres  oi  deposh  oi   pij 

minted    dust    cells. 

In   regard    to   the   analysing   of    lymph,    I 

think  it  would  he  rather  a  difficult  thing  to 
colled  lymph  from  the  rat's  lung.  I  have 
not    done    il  .       In    regard    to   the    presence    i  I 

dust  in  other  organs  of  the  body,  examina- 
tions wiii  made  with  a  negat  i\  e  result . 
Similarly  in  human  silicosis,  it  is  not 
common  to  find  dust  in  other  organs.  Tic 
main  attack  is  on  the  lung  itself.  \n\ 
effect  that  the  dust  may  have  on  other 
organs  of  the  body  may  he  considered  to  he 
negligible. 

I  should  like  to  make  it  quite  (dear,  how- 
ever, in  reply  to  the  President's  remarks, 
that  the  detailed  histology  of  the  lymphatic 
system  of  the  rat's  lung  is  a  poini  which  is 
only  ancillary  to  the  main  object  of  this 
research.  The  work  completed  on  this 
subject  has  definitely  demonstrated,  to  ni\ 
satisfaction,  that  rats  do  develop  silicosis 
when  exposed  continuously  to  underground 
conditions  on  the  Wit  watei  siand  for  a  suffi- 
ciently long  time.  On  this  point  I  take 
no     -land. 

It  i-  very  interesting  to  hear  from  Mr. 
Hildick-  Smith  in  regard  to  his  previous 
Suggestions    as     Ear    hack    as     1911,    and    that 

he   is  al    present    conducting   experiments  in 

regard     to    the    prevents t    silicosis    in 

rats 

With  regard  to  Dr.  Watt's  statement 
about  pigmentation  of  the  lung,  possibly  I 
may  have  been  misunderstood.  I  entirely 
concur    with     his    statements.  Dr.     bister 

points  nut  the  difficulties  of  conducting 
experiments  with  rats.  No  doubl  there  are 
difficulties,  hut  where  there  is  a  will  there 
is  a  way.  My  suggestion  is  that  white 
rats  he  used  to  supplement  adequate  dust 
sampling. 

In  regard  to  dust  sampling,  Mr.  Hildick 
Smith  states  that  a  larger  number  of 
samples  are  now  being  taken.       It    is  really  a 

matter  lor  those  concerned,  who  are  hand- 
ling 'lust  sampling  experiments,  to  say  how 

main  particular  samples  aie  required  in 
order  to  eliminate  the  experimental  error  as 
far  as   pi  .ssihle. 

I    should    like   again    to   thank   you    In!'   lie 
.  ppi  ii  t  unii,\   nf  bringing  I  hi.,  rese  ircb   before 

VI  Hit'     Si  "'lei  \ 
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THE   VALUATION   OF   MINES. 


By  Prof.  E.  A.  Lehfeldt,  D.Sc. 


(Printed  in  Journal,  September,  1916.  I 


REPLY  TO   DISCUSSION. 

Dr.    R.    A.    Lehfeldt:     Mr.    White    has 

made    a    useful   and    perfectly    sound    addi- 
tion to  my  paper.     His  formula  T=     /ji±_ 

V  Q 

is   one   that    should   be    commended    to   the 
notice  of  engineers. 

X 


The  positive  sign  before 


T-' 


in  tl 


a-  equa- 


tion of  page  2  is,  as  Mr.   White  points  out, 
a  misprint. 

In  reply  to  Mr.  Weston:  By  accrued  capi- 
tal I  mean  the  capital  accumulated  at  inter- 
est from  the  date  at  which  each  instalment 
is  spent  up  to  the  given  date,  and  I  imagine 
that  Mr.  Kbtze  uses  the  expression  in  the 
same  sense.  The  figures  of  accrued  capital 
for  certain  mines  in  my  paper  are  copied 
from  Mr.  Kotze's  memorandum. 


NEW  APPLICATIONS  OF  THYMOL  l'H- 
THALEIN  AND  NAPHTHOLPHTHA- 
LEIN,  INCLUDING  EAPID  METHODS 
FOR  ANALYSING  LIMESTONE  AND 
AMMONIUM    SALTS. 


By  James  Moir,  M.A.,  D.Sc,  F.I.C.  (Past- 
President). 


/'Printed   in    Journal,    February,    1917.) 


DISCUSSION. 

Mr.  John  Watson,  F.I.C,  (Member  of 
Council):  My  object  in  making  these  few 
remarks  is  to  draw  attention  to  whal  I 
consider  the  mispronunciation  of  the 
name  of  a  fairly  well-known  organic  com- 
pound by  the  author,  the  President  and 
others,     who     spoke     of     the     indicator     as 

thimol-taleen,"  and  my  contention  is  that 
the  name  should  be  pronounced  "  timol- 
thaleen. " 

In  proof  of  this,  thymol  is  a  derivative 
from  the  oil  of  thyme,  a  herb  which,  either 
in  the  wild  or  garden  state,  has  been 
familiar  to  the  English,  at  least  since 
Shakespeare  wrote: — "A  Midsummer- 
Night's  Dream,"  and  his  contemporary, 
Francis     Bacon,     wrote     his     essay,     "  Of 


Gardens."  Phthalein  is  derived  from 
phthalie  acid,  obtained  by  the  oxidation  of 
naphthalene,  which  is  present  in  coal-tar  in 
proportions  varying  from  5      to  10 

As  one  who  has  an  inborn  reverence  for 
our  English  language,  I  plead  that  we  should 
have  these  names  pronounced,  so  thai  lie 
who  hears  may  trace.  In  these  days,  when 
ancient  British  parks  are  being  ploughed  up 
to  grow  wheat  and  potatoes,  a  crop  of  thyme 
might  not  be  amiss  in  a  South  African 
garden,  and  thyme  seed  can  be  purchased 
cheaply  from  tile  local  agent  of  a  good 
British  firm. 

South  African-made  oil  of  eucalyptus  was 
exhibited  here  a  few  years  ago.  This  is  a 
start,  but  more  South  African  products, 
both    inorganic   and   organic,    are   required. 

The  President:     As  the  point  of  pronun- 
ciation   has    been    raised,    I    might  remark 
that  I  noticed,  when  Mr.  Watson  Mas  read 
ing    his    contribution,    that    he    lapsed    into 
using   that   which    he   condemns   in  others! 

Whilst  on  the  subject,  I  should  like  to 
point  out  to  one  of  our  members  thai 
phenolphthalein  and  phenolphthaline  are 
two   (piite   different    substances. 

The  meeting  then   closed. 


New  Book 


The  President's  Address  and  the  Sectional 
Addresses.  British  Association  for  the 
Advancement  of  Science,  Newcastle-on-Tyne 
Meeting,  1916.  Published  at  the  Offices  of 
the  Association,  Burlington  House.  London, 
W.     Price  2s. 

This  year  the  Presidential  Addresses  appear 
bound  in  a  convenient  volume.  The  President 
(Sir  Arthur  Evans)  discoursed  on  "  New  Archaeo- 
logical Lights  on  the  Origins  of  Civilization  in 
Europe."  In  the  Chemical  section.  Prof.  G.  G. 
Henderson,  D.Sc,  F.R.S.,  traced  the  progress  of 
pure  and  applied  chemistry  during  the  twenty 
seven  years  which  had  elapsed  since  the  previous 
meeting  on  Tyneside.  The  latter  portion  of  his 
address  dealt  also  with  the  question  of  govern 
inent   aid  to  research  work. 

In  the  Geological  section.  Prof.  W.  S.  Boulton, 
D.Sc,  dealt  with  the  work  of  the  geological 
survey,  the  development  of  concealed  coalfields, 
the   geology   of    petroleum    and   underground   water. 

President   Gerald    Stoney.    F.R.S..    in   the   Engin 
tiring    section    dealt    with   the    British    slowness    to 
appreciate    scientific    education,    and    had    a    good 
deal   to   say   on   modern   labour   questions. 

In  the  Agricultural  section,  Dr.  E.  J.  Russell's 
address  covers  twenty  pages,  reviewing  recent  wo  I, 
on  soils,  fertilisers  and  crops. 

J.W. 
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Notices  and   Abstracts  of  Articles  and 
Papers. 


CHEMISTRY. 

Estimating  Metallii  Alt/minium  in  Aluminium 
Dust. — "Gwsometric  Method  with  Sodium  Hydrate. 
—Since  metallic  iron  dissolves  in  hydrochloric  acid 
with  evolution  of  hydrogen,  it  was  thought  that 
this  source  of  error  could  be  eliminated  by  utilizing 
the    reaction, 

Al+NaOH+  H,0=  NaAK  I  +  3H 

The  theoretical  amount  of  hydrogen  obtainable 
by  dissolving  a  given  weight  ofAl  is  the  same  as 
with  HC1,  but  metallic  iron  is  insoluble  in  caustic 
soda  Lsing  oO  cc.  of  a  2°„  solution  of  NaOH 
for  200  mg.  of  the  dust,  the  reaction  starts  almost 
instantaneously  in  the  cold,  and  proceeds  for  some 
time  without  artificial  heat.  A  precipitate, 
apparently  consisting  of  ferric  hydroxide,  hvdrated 
silica  and  perhaps  alumina,  remains  in  the  generat- 
ing flask  when  the  latter  tills  with  water  and 
entangles  the  residual  gas  in  small  bubbles,  but  this 
can  generally  be  remedied  after  transfer  in  the 
receiver,  by  corking  the  latter  ami  agitating 
briskly. 

Contrary  to  the  supposition,  the  results  with 
NaOH  were  generally  slightly  higher  than  with 
HC1.  as  will   be  seen    in   Table  3.* 

Tahli    3.— Results   of    Gasometric    Tests 

Metallic  Aluminium 

(Mean   Result  J 
Sample  By  HC1     I'.v  NaOH 

N'o.  Description  Al  Al 

1  Pure   aluminium    granules      ...     996  996 

2  Standard    bronze    powder      ...      904  90'3 

3  High-grade  aluminium  dust  HIT,  92'6 
i  Low-grade  aluminium  dust...  764  77'2 
5  Medium  aluminium  dust  ...  88"5  90'7 
Samples   3.    4   and    5   represent    products  obtained 

in  Charles  Butters  &   Co.'s  Oakland   plant 

The  volumetric  method  with  ferric  sulphate  and 
permanganate  described  in  the  previous  article 
remains  the  only  one  rapid  and  simple  enough  for 
routine  testing.  It  has  been  simplified  and  im- 
proved by  adopting  a  standard  solution  of  acid 
ferric  sulphate,  consisting  of  100  gm.  pure  ferric- 
sulphate  to  which  distilled  water  is  adder!  and 
then  250  ic.  of  concentrated  sulphuric  acid.  This 
mixture  is  heated  to  boiling  until  the  ferric  sul- 
phate has  completely  dissolved,  then  cooled  and 
finally  made  op  to  a  litre  with  distilled  water. 
For  each  test  on  100  mg.  of  dust.  50  cc.  of  this 
standard  solution  is  used  More  uniform  results 
are  obtained  than  when  the  dry  salt  is  added'  be- 
fore acidulating. 

I  may  add  that  attempts  to  check  the  accuracy 
of  the  other  processes  by  gravimetric  methods  were 
not  altogether  satisfactory.  In  the  phosphate 
method  a  portion  always  passed  through  the  filter 
and  further  boiling  of  the  filtrate  was  required  for 
its  recovery  :  nevertheless,  the  final  results  were 
generally  too  high,  and  the  method  proved  tedious 
and  troublesome. 

In  the  oxide  method  the  final  precipitate  could 
not  be  accurately  weighed  except  in  a  closed  vessel, 
as  it  increases  in  weight  rapidly  on  the  balance ; 
it  seems  to  be  hygroscopic,  perhaps  owing  to  per- 
sistent retention  of  traces  of  sodium  chloride." — 
•1.  E.  Clfon'xf.ll,  Engineering  and  Mining  Journal, 
Aug.   12,  1916,  p.   309.     (H.  A.  W.) 

[•Probably  owirjg  to  silicon  counting  as  aluminium.    Ed.  Com. 


L  tiluation  of  Xitke  Cake.— "  Caustic  soda  and 
purified    sodium    sulphate    are    obtained    from    nitre 
cake     by     the     following    series    of     reactions    —1 
(3Xa,S01  +  H„SOr+2CaSO,= 

2NaHSO,+2CaS04+2Na  30 

I  lie  calcium  sulphate  is  removed,  and  lime  is  a'dded 
with   agitation  : 

II  2NaHSO,+2Na,SO,  +  Ca(OH)„  = 

Na.SO  +CaSO,  +  2Na  mi,  |  2H„0. 
The  calcium  sulphite  is  removed  and"  more  lime 
added  : — 

III.  Xa  S.i  CaSO  ^2Xa.SO,  +  2H,0  +  Ca(OH)  = 
2XaOH  +  2('aS(),  +  2Xa.S01-f2H;0. 
During  reactions  II.  and  III.  (which  may  be  com 
bined  in  one  operation),  heat  may  be  applied  and 
also  an  augmented  pressure.  The  calcium  sulphite 
i..  removed,  washed,  and  used  over  again  ;  the 
- 1 1 <-•  liquor  is  evaporated  until  the  sodium  sul- 
phate crystallises  out,  and  after  its  separation,  the 
liquid  is  further  evaporated,  if  necessary,  to  dry- 
ness. The  apparatus  for  I.  is  a  leaden  vat  provided 
with  a  cover  and  stirrer:  that  for  II.  and  III. 
is  similar,  but  means  for  applying  heat  is  added." 
— J.  G&ossMANN. — Journal  of  tin  Society  "/  CAemi 
'■■if   Industry,   Oct.    31,    1916,  p.    1059.    '(.).     V    W.) 


Rapid  Assay  of  Lead. — "The  following  method 
for  the  approximate  quantitative  determination  ol 
lead  may  be  of  value  to  metallurgists,  mining 
engineers,  prospectors,  and  others  who  have  occa 
sion  to  estimate  quickly  and  with  reasonable 
accuracy  the  lead  content  of  certain  lead  com- 
pounds and  minerals.  The  method  is  based  on 
the  reduction  of  lead  compounds  by  nascent 
hydrogen. 

An  aluminium  plate  2  in.  wide,  J  in.  long,  and 
0'03  in.  thick  is  used.  About  4,  in.  from  each  end 
of  the  plate  concave  cups  are  formed  by  placing 
the  plate  over  one  of  the  thumb-holes  of  a  crucible- 
tongs,  or  over  a  suitable  ring,  and  striking  it  with 
a  pestle.  The  diameter  of  the  cup  need  not  be 
more  than  1  in.  and  the  depth  ,v:  in.  Before  using, 
the  aluminium  plate  is  rubbed  with  emery-paper 
or  sand  so  as  to  clean  the  surface  from  the  alumi- 
nium oxide  coating  that  hinders  the  action  of 
acids.  Each  cup  will  serve  for  fifteen  determina- 
tions. 

From  0T5  gm.  to  0'2  gm.  of  the  finely  powdered 
sample  is  placed  in  the  cup  on  the  aluminium 
plate  (it  may  be  weighed  directly  on  the  plate  in 
the  cup),  ami  moistened  with  a  drop  or  two  of 
dilute  (1  :  3)  hydrochloric  acid.  More  acid  is 
added,  drop  by  drop,  until  its  action  on  the 
aluminium  is  well  started.  The  sample  is  sub- 
jected to  this  treatment  for  several  seconds,  or 
until  the  original  colour  of  the  sample  almost  dis- 
appears or  is  (banged  markedly.  By  this  time  the 
sample  becomes  spongy,  may  be  turned  over  by  a 
pointed  glass  rod  or  gently  stirred,  and  more  acid 
is  added  drop  by  drop,  if  necessary.  After  a 
minute  or  two  the  contents  of  the  cup  are  stirred 
with  a  pointed  glass  rod  for  five  minutes,  or  until 
all  indications  point  to  the  completion  of  the 
reaction.  Tn  the  case  of  the  lead  sulphide,  the 
fact  that  sulphuretted  hydrogen  is  no  longer 
evolved  is  a  good  indication  for  the  end  of 
reaction.  With  coloured  lead  compounds  the  dis- 
appearance of  the  colour  is  indicative  that  the 
reduction  is  over.  In  my  experiments  the  reduc- 
tions took  five  to  ten  minutes. 

When  the  reduction  is  complete,  a  little  pure 
water  is  added  to  the  cup,  and  after  gentle  stirring 


Hill 


The  Journal  of  Tin    Chemical,   Metallurgical  and   Mining   Society  of    South     \h 


March   11*1, 


the  liquor  from  the  cup  is  decanted  ;  this  operation 
is  repeated  four  or  five  times,  or  until  the  wash 
water  shows  no  acid  reaction  (litmus  test  or 
'tongue  touch').  Now  the  spongy  metallic  lead  in 
the  cup  is  pressed  together  with  a  glass  rod  so  as 
to  make  it  solid  and  compact,  then  a  filter-paper 
is  pressed  over  the  lead  to  dry  it  as  completely  as 
possible.  Finally,  one  drop  of  water  is  placed 
near  the  cup  on  the  plate,  which  is  now  warmed 
above  a  small  flame  or  a  lighted  match,  or  any 
convenient  small  source  of  licit,  until  the  water  is 
evaporated  :  this  also  dries  the  lead  metal  in  the 
cup.  The  dried  lead  is  now  detached  from  the 
plate  by  a  pocket  knifi  and  weighed,  ami  the  per- 
centage  of  lead  is  calculated  on  the  original  sample. 
This  method  is  simple  and  quick,  and  sufficiently 
accurate  to  be  of  value  in  many  instances  of  rapid 
estimation  of  lead  in  minerals  and  compounds. "- 
(i.  Torossian. — Queensland  Government  Minimi 
Journal,  July   15,   191(5.   p.   335.      (H.    A.    W.) 


METALLURGY. 

Solvent    Power     or    Cyanide    Solutions. — "  It 

has  been  stated  that  zinc-potassic  cyanide  is  a 
fairly  good  solvent  for  gold,  and  that  in  the  pre- 
sence of  alkali  it  forms  an  alkaline  zincate  with 
regeneration  of  free  K(  v. 

Possibly  here  again  the  dilution  (and  consequent 
dissociation)  may  be  an  important  factor,  but  the 
two  following  tests  do  not  confirm  the  former  state- 
ment— although    the    results    would     probably    have 
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Nil 
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Neglecting    test     Xo.     1.    which    hail     less    than    the 

usual   agitation,   it   is  interesting  to  compare   Xo.   •_' 

with     similar    tests    also    maih pure    solutions. 

but  of  lower  strength,  both  in  lime  and  cyanide, 
and    shown    in    Tables  3  and    4. 

It  would  seem  that  if  the  dilution  be  sufficient, 
a  little  lime  does  no  harm,  but  its  retarding  effect 
increases    with    concentration.  It     is    also    certain 

that  this  retarding  effect  of  lime  is  nothing  like 
as  great  when  dissolving  gold  ore.  but  the  reason 
for  this   difference   seems  obscure, 

Thiosulphates  seem  to  be  quite  innocuous  or  even 
beneficial    as    regards  extraction      their   solutions   are 
fairly  stable  in  air.  not   readily  absorbing  oxygen- 
the   bail    effects   come    rather    from   their   reduction 

If    zinc    dust    be    added    to    a    soluti ontaining 

thiosulphate    it    is    reduced    to    .sulphide    ami    forms 

XiiS,     This  reducti an  easily  be  seen  by  adding 

zinc   dust,   together   with   a   little    I'M)   or    PbCO,    to 

such    a   solution      which    is   s, larkciieil    by    forma 

tion  of  PbS.  Also  soluble  sulphide  is  formed  if 
a  similar  solution  is  treated  in  a  shallow  dish,  with 
mercury,  in  which  a  little  sodium  is  dissolved 
Precipitation  is  greatly  interfered  with  by  this 
reduction  a  remedy  being  the  addition  of  lead 
acetate  to  the  solution  preferably  in  the  clarify- 
ing   vat    before   the   extractor. 

Thiocyanates  are  not  thus  reduced  either  by 
zinc  dust  or  by  sodium  amalgam." — H.  II. 
Edmands.  Monthly  Journal  of  Chamber  of  Mine* 
of  W.estern  Australia,  June  30,  1916,  p.  143. 
(H.   A.   W.) 
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Xo.    1   Test     Short   Agitation. 
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been   different   if  on-   had    been  acted   on   instead  of 
a   strip  of   gold. 

The  tests  arc  solvent  activity  tests  made  under 
the  same  conditions  as  those  described  in  this 
paper,  except  that  in  No  1  the  agitation  was  onlj 
continued  for  a  few  hours  while  Xo.  2  had  the 
usual  Hi  hours  hours'  agitation.  The  same  zinc 
sodium  cyanide  solution  was  used,  and  lime,  when 
added,  was  in  the  form  of  clear  lime  water 
Check  tests  were  mole  with  NaCy,  with  and 
without   lime. 

These    results    are    sufficiently    remarkable,    espe 
eially    as  regards    the    action    of    lime   on    NaCy 


The  \l  i  i  m  i  i  RG5  01  I  in  1!  m:m:  -Mil  u.s.-  "  In 
a  paper  presented  before  the  American  Institute  ot 
Chemical  Engineers,  at  its  Cleveland  meeting, 
Prof.  J.  W.  Richards  of  Lehigh  University  dis 
Missed  the  importance  and  future  of  magnesium, 
calcium,  chromium  and  other  metals.  According 
to  Prof.  Richards,  there  are  many  metals  which 
may  he  called  I  In-  rarer  metals,  hut  the  most 
interesting  an, ong  these,  both  to  the  metallurgist 
and   economist,  an-   those   metals   whose   compounds 

are      relativelj       cheap      and      which     c luand     high 

prices   because   of   the   difficulty   of   their   reduction. 
flies, ■   are    metals    whose    market    prices   max,    at     - 
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i  ime   be    i  pdui  ed    anj  «  hei  e    i  rom    •  hali    to    nine 

lent  h     i'"     impru\  ed    mel  liods    of    i  edu  i I  te 

.1  nl  i  li.ii  ii  In  paper  li.nl  in  -i  -ii  ■  i  mill  30 
ago  aluminium  would  be  one  ol  the  metals  tli.il 
would  be  discussed,  being  in  188G  one  of  the  rarer 
metals  selling  al  $10  per  pound.  The  silicon 
industn  furnishes  another  example  of  great  reduc 
tion  in  tli.-  cost  of  the  metal  This,  in  1900,  was 
selling    as    a    chemical    curiosity     al    over    $100    an 

ounce;    now    10   cents   per   pound    is  a    g 1   market 

in  ii  e   for  it. 

Heri/llium. — The  speakei  referred  at  length 
tu  the  number  of  metals  that  at  present 
command  high  prices,  but  which  bv  improved 
metallurgical  processes  might  be  made  verj  cheaply. 
These  include  beryllium,  boron,  magnesium,  cal- 
cium, strontium,  zirconium,  molybdenum,  barium, 
titanium,  chromium  and  cerium  (mixed  metals  of 
tin-  cerium  group).  He  said  the  present  methods 
of  reducing  beryllium  are  tedious  and  costly  and 
that  it  is  not  to  be  expected  that  tins  metal  ran  be 
made  cheaply  until  some  one  masters  the  direct 
electrolysis  of  the  oxide,  dissolved  or  suspended 
in  a  mute  stable  melted  salt,  which  is  by  no  means 
an  impossibility.  He  said  this  metal,  being  white, 
malleable  and  unchanged  in  air,  with  a  specifh 
gravity  nf  1  lit.  would  make  it  particularly  nseful 
for  objects  where  great  lightness  and  permanence 
in    air    are    the    first    consideration,    with    the    cost 

■ Hilary.      He    characterized     it    as    a    metal    that 

will  repay  extended  metallurgical  research  and 
minute  physical  and  chemical  study  of  its  many 
properties. 

Magnesium  and  Its  Future.— 'Prat.  Richards  said 
that  the  metallurgist  had  not  made  a  fraction  of 
the  progress  that  he  should  have  made  with  mag- 
nesium. Although  magnesium  oxide  costs  only  a 
Few  cents  per  pound,  the  metal  sells  for  about  as 
many  dollars  per  pound  and  is  scarce.  But  it  is 
believed  that,  by  improving  the  methods,  the  reduc- 

ti f  magnesium  can  be  produced  at  25  cents  per 

pound.  He  said  that  while  the  war  lasts,  with  its 
enormous  demand  for  magnesium  for  military  pur- 
poses, the  price  will  remain  in  the  dollar-  per 
pound,  but  with  improved  processes  that  are  being 
developed  he  believes  thai  after  the  close  of  the 
war.  with  normal  industrial  conditions,  magnesium 
will  sell  at  a  price  which  will  take  it  out  of  the 
class  of  rarer  metals  and  put  it  among  the  common 
ones.  As  the  price  goes  down  its  industrial  uses 
will  increase  in  geometrical  proportion,  and  instead 
of  the   production   being  expressed   in   thousands  of 

pi Is    per    year    it    will    reach    thousands    of    tons. 

This  will  lie  one  of  the  by-products  of  the  war's 
stimulus   to   metallurgical    industry. 

The  speaker  said  that  the  possibilities  held  out 
to  the  metal  industry  by  reasonably  cheap  magne- 
sium aii  extremelj  interesting,  and  that  it  is 
rpiite  possible  that  alloys  analogous  to  duralumin 
ma\  In'  discovered,  as  strong  as  soft  steel,  with 
only  30'  ,  of  its  weight,  which  will  find  extensive 
use  in  aeroplanes  and  dirigibles  Such  alloys  may 
largely  displace  aluminium  alloys,  which  are  now 
used  by  the  thousands  of  tons  annually  in  the 
automobile  industry,  with  a  saving  of  one-third  in 
weight,  which  will  compensate  for  the  higher  first 
cosl  He  predicted  that  the  metallurgical  use  of 
magnesium  will  also  be  greatly  extended  by  its 
lower  price,  such  as  for  deoxidizing  brass,  copper, 
bronze,  nickel  and  inoncl  metal,  since  it  is  a  much 
stronger  deoxidizer  than  aluminium.  In  fact, 
aluminium   has   blazed   the  wav   into   numerous   uses 


for     which     magnesium,     a       - as     it     bei  omi 

i  beapei        ill   i  ompete   and     ep]  ice   its    oldi  i 

He  pi  'ill.  ted   a   large   future   for  magne  i  in tie 

ol    the   common   metals  ol    everyday   life. 

'  'alcium   in     llloys  and  a  di  C'ah  nun 

•-I  lout  mm  and  barium  were  referred  to  as  the  trio 
of  highlj  interesting  elements,  common  enough  in 
nature,  but  scarce  and  of  high  price  because  of  the 
metallurgical  lack  of  efficient  and  cheap  methods  of 
reduction,  ('allium  was  referred  to  at  present  as 
a  semi-rare  metal  which  could  he  produced  much 
cheaper  b\  present  methods  if  made  on  a  large  scale 
to  til  1  a  large  demand.  The  principal  trouble  at 
present  is  In  finding  uses  for  the  large  production. 
He     aid   its  possible  alloys  with  other  light   metals 

should    be    exhaustively    studied,    and    that    titer 

large  possible  use  is  as  a  chemical  purifying  agent 
in  melting  and  casting   metals 

A  small  addition  of  metallic  calcium  might  lie 
used  tu  reduce  the  amount  of  .sulphur  and  phos 
planus  in  steel,  and  other  metals  and  alloys  whose 
properties  are  damaged  by  sulphur  or  phosphorus 
may  be  similarly  refined  or  improved.  Barium 
was  referred  to  as  a  metal  that  could  be  obtained 
in   large  quantities   if   its   uses   were   developed.      As 

barium   is  a  good  c luctor,   it-  use   was  suggested 

for  electrical  contrivance,  and  there  are  possibilities 
that    its   rust    can    be   very  materially    reduced. 

Growing  Importance  oj  Chromium. — The  fact 
that  the  use  of  chromium  in  steel  is  rapidly 
extending  to  all  varieties  of  extra  hard  and  high- 
1  speed  steel  was  referred  to,  and  the  paper  stated 
that  the  use  of  pure  chromium  is  limited  by  its 
high  cost  of  production  and  our  lack  of  knowledge 
as  to  how  to  handle  it  and  its  possible  useful 
effects.  For  example,  chromium  electro  plating  is 
white  and  durable  and  for  many  purposes  ma\ 
be  superior  to  nickel  and  almost  equal  to  platinum 
plating,  but  the  technique  of  always  getting  perfect 
plating   has   not   been   mastered. 

Ferrorhromium  alloy  carrying  high  carbon  (6% 
to  8%)  is  produced  cheaply  in  crucibles,  cupola 
furnaces,  blast  furnaces  and  electric  furnaces.  Low- 
carbon  ferrochromium  commands  three  to  five  times 
as  high  a  price  because  of  the  difficulty  of  decar 
bonizing  the  raw-  product.  The  speaker  Imped  that 
a  test  would  be  made  in  the  electric  shaft  furnace 
to  see  if  it  is  not  possible  to  produce  directly  from 
ore  a  low-carbon  product,  and  said  the-  present 

S    -$100    and    $500    a    ton,    respectively,    for    the 

high    and    low     alloys      would     warrant    a    great    effort 

in   that   direction. 

Prof.  Richards  stated  that  the  metallurgy  of 
chromium  is  full  of  attractive  possibilities  and  tin 
usefulness  of  pure  chromium  in  the  field  of  alloys 
i-  niiK  beginning  to  be  scratched.  The  scratch. 
however,  has  proven  very  much  worth  while.  The 
success  of  A.  J.  Rossi  and  the  Titanium  Alloy 
Manufacturing  Co.  in  producing  ferrotitanium  alloy 
from  the  enormous  quantities  of  titaniferous  iron 
me  in  northern  New  Vork  and  Canada  was  referred 
to,  .in.l  the  speaker  said  that  if  uses  arc  found  for 
pure    titanium     some    other    than    electric    furnaces 

must     be     used     t line     it.  These     methods     of 

reducing     pure    titanium    are.    like    its    prospective 

-till    in  the   future.      The   metal    is   now   quoted 

.it    aboul    the    price    of    silver,    and    if    the    problem 

is    pro] i     Eac  ed    il    could    probably    be    made    ■ 

,  heap    as    i  hromium  Proi      J.    VV.     Richards, 

paper  before  American  Institute  of  Chemical 
Engineers.  Mining  and  Engineering  World,  July 
15th,   1916,  pp.  93  and  ''i      'II     R     \  ) 
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Electrolytic  Zinc  Dust. — "  The  sudden  in- 
crease in  the  price  of  zinc  dust  after  the  beginning 
of  the  European  war,  owing  to  the  cutting  off  of 
the  German  and  Belgian  supply,  led  to  the  con- 
ducting of  some  experiments  on  the  possibility  of 
its  production  on  a  commercial  scale  from  solutions 
of  zinc,  and  the  substitution  of  zinc  made  in  this 
manner  for  the  zinc  dust  ordinarily  used  in  the 
precipitation  of  gold  and  silver  in  the  cyanide 
process.  The  production  of  electrolytic  zinc  sponge 
seemed  the  most  feasible  method  of  accomplishing 
this  object,  the  sponge  to  be  of  such  a  nature  that 
it  would  crumble  to  dust  when  dried.  Sponge 
metal  can  be  obtained  from  zinc  sulphate  solutions 
by  the  continual  addition  of  a  small  amount  of 
either  copper  or  arsenic  salts  to  the  electrolyte. 
The  objection  to  the  use  of  zinc  dust  prepared  by 
this  method  is  the  needless  dilution  of  the  bullion 
caused  by  the  copper  and  the  danger  met  in  the 
handling  of  gold  and  silver  precipitates  when 
arsenic  is  used  to  produce  the  sponge.  The  pre- 
paration of  zinc  sponge  is  also  possible  from  sul- 
phate solutions  by  keeping  acidity  low  and  tempera- 
ture high.  Zinc  oxide,  rendering  the  solution 
slightly  basic,  is  the  most  desirable  chemical  for 
maintaining  this  condition.  It  is  subject  to  the 
objection  that  it  is  only  slowly  and  slightly  soluble 
in  zinc  sulphate  solutions.  The  same  objections 
apply  to  zinc  sponge  prepared  from  chloride  solu- 
tions, except  that  the  zinc  sponge  seems  to  be  more 
inclined  to  be  oxidised  during  drying.  Sodium 
zincate  solutions  allow  of  the  deposition  of  zinc 
sponge  under  a  widely  varying  range  of  electrical 
and  thermal  conditions.  Stirring  of  the  electro- 
lyte must  be  avoided.  Current  efficiencies  of  about 
60%  and  zinc  dust  precipitating  efficiencies  of  70% 
to  75%  are  possible.  There  seems  to  be  no  diffi- 
culty in  getting  one  pound  of  zinc  dust  from  a 
solution  of  zinc  with  3  kilowatt-hours  of  energy. 
Sodium  zincate  solution  recommends  itself  because 
of  its  ease  of  preparation  from  caustic  soda  and 
zinc  oxide,  both  of  which  are  articles  of  commerce. 
The  zinc  tenor  of  the  solution  can  be  maintained 
either  by  the  addition  of  more  zinc  oxide  or  by  the 
use  of  zinc  anodes,  by  which  latter  process  spelter 
can  be  converted  into  zinc  dust." — H.  J.  Morgan 
and  0.  C.  Ralston. — Australian  Minimi  Standard, 
Feb.   15th,  1917.  p.    105.      (H.   R.   A.) 


Flotation  Test  on  Antimony-Gold  Ore. — "  The 
ore  from  the  Sliscovich  mine  (Alaska)  contains 
Au  01—0'2  oz.,  and  Sb  18—40%  as  stibmte  very 
intimately  intermixed  with  quartz.  Concentration 
bv  gravity  having  proved  a  failure,  the  ore  was 
tested  on  a  Case  experimental  machine,  the  separa- 
tion of  the  gold  and  stibnite  bv  flotation  being 
successfully  accomplished  under  the  following  con- 
ditions :  pulp  ratio.  1:6;  size  of  ore,  —60  mesh; 
proportion  of  wood  creosote  0*2%  and  of  acid  0'3%. 
The  flotation  concentrate  carried  84%  of  the  anti- 
mony, and  the  tailing  NO— 100,,  of  the  gold." — 
E.  R.  Pilgrim,  Eng.  and  Min.J.,  1916,  103,  820. 
— Journal  of  the  Society  at  Chemical  Industry, 
Dec.  15,  1916,  p.   1222.      (A.   W.) 


Some  Devices  Used  to  Regulate  the  Flow  of 
Oil  in  the  Flotation  Process. — "At  the  Inspira- 
tion Mill  at  Miami,  Ariz.,  a  bucket  elevator  with 
variable  speed  is  used.  At  the  mill  of  the  Miami 
Copper  Co.,  Miami,  Ariz.,  the  oil  is  contained  in 
a  barrel   on   a   scale.     The   oil   flows  into   a    vat    in 


which  a  float  is  bo  arranged  as  to  keep  the  level 
of  the  oil  constant.  The  outflow  of  the  oil  is 
taken  care  of  by  a   regulated  valve. 

The  appliance  used  at  the  mill  of  the  Chino 
Copper  Co.,  Hurley,  New  Mexico,  consists  of  a 
vat,  which  is  fed  by  as  many  faucets  as  there  are 
oils  used  to  make  up  the  mixture  used  in  flotation. 
Metal  discs  rotate  vertically  in  this  vat.  They 
are  immersed  to  a  certain  depth  in  the  oil.  The 
number  of  discs  depends  on  the  number  of  mixers 
to  be  supplied.  On  one  side  of  each  of  the  discs 
is  a  metal  scraper  of  certain  width,  which  scrapes 
off  the  oil  from  the  disc.  The  oil  scraped  off 
flows  through  suitable  pipes  into  pipes  leading  to 
the  mixers. 

The  apparatus  used  at  the  new  mill  of  the  Vin- 
dicator consists  of  a  vat  holding  the  oil,  in  which 
rotates  a  cylindrical  disc.  As  at  the  Chino,  this 
disc  is  partly  immersed  in  the  oil.  The  scraper 
in  this  instance  comes  in  contact  with  the  cylin- 
drical part  of  the  disc,  thus  scraping  off  the  re- 
quired amount  of  oil.  The  number  of  discs  used 
will  depend  on  the  number  of  mills  to  which  oil 
has  to  be  added  for  mixing." — Metallurgical  and 
Chemical  Engineering,  Dec.  ],  1916.  p  620 
(J.   A.   W.) 


Laboratory  Experiments  on  the  Flotation  of 
Ores. — "  Experiments  were  undertaken  to  compare 
the  value  of  different  oils  for  flotation  purposes 
under  the  same  conditions.  Those  oils  which  are 
more  or  less  miscible  with  water  (e.g. ,  essentia! 
and  pine  oils,  cresol,  wood  creosote)  seem  to  be 
the  best  in  regard  to  frothing  properties ;  those 
that  give  an  ephemeral,  small-bubble  froth  yield 
a  cleaner  concentrate  than  oils  which  form  a  thick 
stiff  froth  (e.g.,  fixed  oils,  coal  tar,  wood  tar) 
though  in  the  latter  case  the  recovery  may  be 
greater.  To  get  a  clean  concentrate  it  may  there- 
fore be  necessary  to  sacrifice  recovery,  and  vice 
versa.  With  a  low-grade  dolomitic  lead  ore,  coal- 
tar  creosote  gave  the  purest  concentrate  (Pb  74%), 
oil  of  cloves  giving  the  highest  extraction.  With 
a  zinc  slime  (Zn  T75%)  pine  oil  gave  a  50%  con- 
centrate, a  mixture  of  creosote  and  refined  tar  a 
46%  product.  Oils  giving  good  flotation  results 
were  found  to  have  a  high  di-electric  constant. 
As  the  quantity  of  added  oil  increased  above  a 
certain  quantity,  the  purity  and  quantity  of  con- 
centrate decreased.  The  flotation  concentrates 
submitted  to  screen  analysis  showed  the  largest 
proportion  of  gangue  in  the  finest  material." — 
C.  Y.  Clayton. — Journal  <,1  tin-  Society  of  Chemical 
Industry,   Nov.   30.   1910.   p.    1160.     (J.  A.   W.) 


MINING. 

Occurrence  of  Explosive  Gases  in  Coal  Mines. 
— "  The  following  summary  is  based  on  the  results 
of  investigations  made  by  the  author  in  the 
northern  anthracite  basin  of  Pennsylvania  and  the 
southern  part  of  the  bituminous  coalfield  of  Illinois, 
and  on  data  previously  obtained  by  other  workers 
in  Europe  and  America  : — The  gas  emitted  by 
freshly  mined  coal,  whether  in  situ  or  in  the 
laboratory,  varies  considerably  in  composition ; 
in  most  cases  it  contains  over  S0%,  of  methane, 
other  constituents  being  carbon  dioxide,  nitrogen, 
and  oxygen,  the  proportions  of  which  are  also  very 
variable.        These    variations    appear    to    be    uncon- 
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nected  with  y  visible  characteristics  of  the  coal, 
and  independent  of  the  chemical  constitution  of 
the  latter  as  expressed  by  the  terms  '  fixed 
carbon.'  '  volatile  combustible  matter,'  etc.  The 
gas  emitted  at  different  stages  of  exposure,  and 
from  coal  crushed  to  different  degrees  of  fineness, 
also  shows  great  variability  in  composition,  for 
which  absorption  of  air  and  subsequent  combina- 
tion with  oxygen  are  doubtless  largely  responsible. 
Apparently,  gas  escapes  from  coal  by  percolation 
through  the  pores  or  interstices  between  the 
grains,  and  through  small  and  large  fissures,  the 
emanation  being  thus  dependent  on  the  texture  of 
the  coal,  the  extent  to  which  it  is  fissured,  and  the 
amount  of  pressure  forcing  the  gas  outwards.  The 
must  rapid  and  dangerous  outbursts  occur  when 
the  mining  operation  reaches  a  fissure  or  a  body 
of  shattered  coal  which  constitutes  a  reservoir 
under  high  pressure,  and  when  such  a  body  of 
coaJ  is  thrown  out  in  such  large  quantity  that 
much  <>f  the  gas  is  given  off  at  once.  Although 
occurring  most  often  under  the  conditions  named. 
or  in  places  where  the  coal  seam  thickens  and 
thins,  such  outbursts  are  not  connected  with  any 
visible  peculiarities  of  the  coal,  and  no  dependable 
means  is  yet  available  for  detecting  their  proxi 
mity  or  preventing  them.  The  pressure  of  gas  in 
the  solid  coal  has  been  determined  in  England. 
France,  Belgium,  Austria,  and  Illinois  with  results 
presenting  anomalous  variations,  the  suggestion 
that  a  precise  ratio  exists  between  pressure  and 
depth  of  hole  being  negatived  by  most  observa- 
tions.  In  general,  high  pressure,  if  present  at  all, 
is  manifested  where  the  coal  is  most  compact  :  and 
living  to  leakage  near  the  face,  the  higher  pres- 
sures are  found  only  in  the  deeper  test-holes,  the 
depth  necessary  for  a  high  pressure  depending  on 
the  compactness  of  the  coal.  As  shown  by  the 
amounts  given  off  by  mining  a  definite  quantity  of 
coal,  and  by  laboratory  tests  on  coal  samples,  the 
volume  of  gas  in  coal  is  as  variable  as  the  pressure. 
While  variation  in  the  original  volume  of  gas  is 
no  doubt  related  to  the  organic  character  and 
history  of  the  coal  and  to  other  factors  not  yet 
ascertained,  in  many  cases  in  the  mines  the  coal 
containing  the  must  gas.  or  gas  with  the  highest 
pressure,  dues  not  have  the  most  gaseous  workings, 
the  gas  being  emitted  gradually  over  a  long 
period  and  thus  easily  disposed  of  by  adequate 
ventilation.  Tests  made  to  determine  the  amounts 
cf  gas  given  off  by  coals  at  ordinary  temperature 
and  at  212°  F.  (100°  C.),  in  a  vacuum,  in  the 
presence  of  various  other  gases,  and  in  different 
periods  of  time,  yielded  a  wide  range  of  results 
without  revealing  any  special  relations.  The 
volume  of  gas  emitted  generally  increased  with  the 
time  of  exposure  :  and  the  rate  of  emission  .with 
the  degree  of  fineness  of  the  sample.  At  ordinary 
temperature  coal  yielded  up  to  5'5  times,  and  at 
212°  F.  up  to  8  times  its  own  volume  of  gas;  but 
the  average  yield  at  ordinary  temperature  was 
probably  less  than  the  volume  of  t lie  coal  employed, 
and  however  great  the  quantity  liberated  at  first 
exposure,  a  long  time  always  elapsed  before  the 
emission  was  complete.  As  regards  th  :  relation  of 
methane  accumulations  to  explosions  in  mines,  de 
ductions  based  on  statistics  are  considered  mis- 
leading, since  most  of  the  explosions  on  record  are 
known  to  have  been  started  by  accidental  ignition 
and  many  of  the  larger  ones  propagated  mainly 
li\  coal  dust,  the  controlling  cause  of  most  of  the 
ai  i  iclents    being    the    human     factor     and     not     in- 


creased methane  emanation  due  to  atmospheric  or 
other  influences.  Generally,  fewer  accidents  occur 
during  times  of  evident  danger  than  when  the 
need  for  precaution  is  less  apparent."  — N.  H. 
Damon. — Journal  of  th  Society  of  Chemical 
Industry.   Oct.    31,    1916,   p.    1052.      (J.    A.    W.) 


Wateb  Consumption  in  Westbaman  Mines.— 
"  Water  consumption  at  mines  at  Kalgoorlie, 
Western  Australia,  is  as  follows  :  Five  plants 
treating  a  total  of  69,942  tons  of  ore  per  month  by 
the  dry  process  used  202  gallons  per  ton ;  while 
four  plants  treating  a  total  of  73,981  tons  by  the 
wet  method  consumed  190  gallons  per  ton.  This 
watei  costs  from  36  cents  to  $1.68  per  1.000  gallons. 
The  consumption  includes  everything  from  drink- 
ing water  to  that  used  in  the  power-plants  at  the 
mines  and  mills,  and  for  sluicing  away  the  residue. 
Water  is  also  used  for  spraying  tailing-dumps. 
All  of  the  fresh  water  is  supplied  frcm  a  reservoir 
353  miles  distant,  pumped  through  30-in.  pipes." — 
Minimi  and  Scientific  Press,  Nov.  20,  1915,  p.  785. 
(G.   H.   S.) 

[Comparing  with  Hand  practice,  an  average 
taken  over  several  leading  Rand  mines  gives  410 
gallons  per  ton  milled,  costing  l'6s.  per  1,000 
gallons.] 


MISCELLANEOUS. 

Resuscitation  after  Electrical  Shock. — "  In 
a  recent  number  of  the  N.E.L.A.  Bulletin,  Mr. 
\V.  P.  Strickland,  general  inspector  of  the  New 
York  and  Queen's  Electric  Light  and  Power  Co., 
of  New  York  City,  says  : — 

"  Recently  one  of  our  foremen,  after  climbing  a 
pole,  preparatory  to  stringing  primary  wires, 
received  a  shock  that  caused  him  to  fall  to  the 
ground.  It  is  inferred  that  in  adjusting  his  belt 
and  shifting  his  position,  his  spur  cut  out,  and 
that,  to  save  himself,  he  instinctively  reached  out 
and  touched  the  wires  carrying  2300  volts.  When 
the  other  linemen  and  ground  hands  reached  him, 
to  all  appearances  the  man  was  dead.  One  of  the 
linemen,  following  instructions,  immediately  took 
hold  of  the  ankles  of  the  limp  body,  lifting  it 
until  the  whole  weight  rested  on  the  neck,  and  then 
letting  it  fall.  He  then  took  a  pair  of  connectors, 
and  hammered  the  soles  of  the  injured  man's  feet 
without  removing  his  shoes.  Another  lineman 
opened  the  man's  mouth,  pulled  forward  the 
swallowed  tongue  (which  occurs  in  electric  shock), 
and  was  about  to  begin  the  Schaefer  prone  method 
of  resuscitation,  when  the  man  returned  to  life. 
He  was  removed  to  the  hospital,  and  is  alive  and 
well  to-day,  though  suffering  severely  from  his 
burns.  For  the  past  year  the  writer  has  been 
teaching  his  men  to  strike  the  feet  without  remov- 
ing the  shoes  in  all  cases  of  electric  shock.  Some 
years  ago  an  accident  occurred  where  a  man  came 
in  contact  with  6,600  volts,  fell  from  the  pole,  and 
was  restored  to  consciousness  by  this  means, 
although  he  was  terribly  burned,  and  died  three 
days  later.  Another  accident  that  came  lo  the 
writer's  attention  happened  in  New  Jersey,  when  a 
man  came  in  contact  with  a  wire  carrying  2200 
volts.  This  man  was  struck  violently  on  the  feet, 
his  tongue  was  pulled  forward,  and  he  was 
restored  to  consciousness  before  the  arrival  of  the 
doctor."  Electrical  Review  and  Western  Elec 
trician. 
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Abstracts  of  Patent  Applications. 


(C.)     92.16.     Joseph    Hayw I    Walton    (1).    Edgar 

Hugh  Boyce.  Means  for  patching  the  wear- 
ing surfaces  of  pulp  pumps.  6.4.16. 
This  application  refers  to  the  method  of  patch- 
ing the  wearing  surfaces  of  pulp  with  a  cementi- 
tious  substance  capable  of  application  in  a  plastic 
condition,  which  sets  as  a  tough  and  somewhat 
yielding  mass. 

(('.)  115.16.  William  Blanks.  Improvements  in 
linings  for  the  ends  of  tube  mills.  5  5.16. 
This  application  relates  to  improvements  in  end 
linings  of  tube  mills,  which  consist  in  forging  old 
shoe  shanks  into  tapered  blocks  to  form  a  series  of 
concentric   rings,    which   are   wedged    into   place. 

(C.)     30.").  16.     Edgar       Rouse       Sutcliffe.      Improve- 
ments   relating    to    presses.     9.12.16. 
This   application    is   for   a    coal    briquetting    press 
of  special   design. 

(C.)     306.16.     Edgar      Rouse       Sutcliffe.      Improve 
ments    relating    to    presses.     9.12.16. 
This  application  is  for  briquetting  press  of  special 
design. 

(C.)     308.16.     Walter    Edward    Kimber.     Improved 
apparatus     for     atomising     liquids,      especially 
applicable    for   supplying    water   under    pressure 
in    a    spray     form     for    use    with     ruck     drills. 
11.12.16. 
This   application    relates   to   apparatus   for   atomis- 
ing liquid   in   a   closed   receptacle   by   means  of   com- 
pressed   air. 

(('.)     292.15.     John      Hubert      Pratt      (1),     William 

Scott    Duncan   (2).     Improvements  in  means   foi 

regulating    or    controlling    the    underflow    from 

classifying    cones    and     the    like.      26.11.15. 

This   application    relates   to   means  for  controlling 

the   underflow    from   classifying   cones,   and   consists 

of  a  modification   of   the  means  actuating  that   type 

of    cone   using   a    flexible    diaphragm       The    weights 

are   replaced    by    a    water   cistern    and    a*  system    of 

automatic   valves 

(C.)     30.16.     Bernard  O'Connor  (1).  David  Johnson 
(2).     Improvements     relating    to    filter    presses 
and    the   like.     4.2.16 
This  application   is   for  detail   changes  in  the  pipe 
connections    of     filters    of     the     vacuum     type,     and 
consists      in      cross  connections      from     the      vacuum 
pumps   to    the    suction    mains,    whereby    the    vacuum 
may    be   applied    to   both    ends   of   the   mains   simul- 
taneously,   also   to    two    boxes    simultaneously 

(C.      31.16.     John      lames     Robert     Smythe.     Im- 
provements   in    skips   and    the   like   for   inclined 
shafts,   and    means    for    tipping   or    discharging 
the   same.      5.2.16. 

This  application   refers   to  a   method   of  dumping 

skips  in  inclined  shafts.  The  wheels  and  axles 
are  fixed  to  a  frame  on  which  the  ski;i  is  carried, 
the  skip  being  arranged  to  tip  on  an  axle  attached 
in  it  and  carried  in  bearings  on  the  travelling 
frame,    which     remains    in    normal     position    on     I  In1 


track.  Projecting  horns  are  attached  to  the  skip. 
which  on  coming  in  contact  with  hooks  provided 
at  the  tipping  place  cause  the  skip  to  turn  over 
on  its  axle  and  discharge  the  contents  of  the  skip. 
Arrangements  are  provided  for  putting  these  books 
out  of  action  to  enable  the  skip  to  pass  over  them 
without    tipping   if   required. 

('.I      11.16.     Wilhelm      Mauss.     Improvements      in 
feeding   water    to   hollow    rock-drills.      15.2.16. 

This  application  refers  to  the  method  of  pre- 
venting leakage  between  a  drill  piston  and  a  water 
supply  tube  passing  into  the  same,  which  consists 
in  maintaining  air  under  appropriate  continuous 
pressure    between    the    piston    and    the    tube. 

((')     265.16.  Gogu      Constantinesco      (1),      Walter 

Haddon  (2).      Improvements    in    rotary    motors 

actuated  by       alternating        fluid        currents. 
27.10.16. 

This  application  refers  to  the  design  of  a  rotary 
motor  having  one  or  more  oscillating  members 
actuated  by  an  alternating  fluid  current  driving  a 
rotor  in  a  constant  direction,  and  is  to  be  used 
more  particularly  in  connection  with  the  fluid  wave 
transmission  system  covered  by  Patents  Nos.  156  Ml 
and    109/14. 

(C.)     267.16.     Gogu      Constantinesco      (1),      Walter 

Haddon     (2).      Improvements     in     and     relating 

to   liquid    wave   transmission.      28.10.16. 

This   application   refers   to   a   method   and    means 

for  cutting  off  the  wave  energy  in  a  branch  line  by 

(he    regulation    of    a   leak   situated   at   any   point   on 

the     branch     line     in     a     fluid     wave     transmission 

system.     There    are    10    claims    in    the    application 

showing    various   means   by   which   the   object    is    to 

be  attained. 


Changes  of  Address. 


Members  and  Associates  are  requested  to  notify 
the  Secretary  immediately  of  any  change  in 
address,  otherwise  it  is  impossible  to  guarantee  the 
delivery  of  Journals  or  Notices.  The  Secretary 
<hould  be  notified  at  once  of  hon  receipt  of  Jour- 
nal-  anil   Notices. 
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Proceeding's 

AT 

Ordinary  General  Meeting-, 
April   21,   1917. 


The    Ordinary    «  Meeting    of    the 

held    in    the     S  ruth 
>ol    of    Mines    Building    on     Saturday, 
April   21st,    Prof.    J.    A.    Wilkinson    (Presi- 
dent)   in    the    chair.      There    were    also 
:  : — 

15    Membei  >rs.    J.    Gray,    H.    A. 

White,  J.  Chi  .  Toombs,  P.  Wai 

weiler,  John  Watson,   A.   P.   Cn  J.    !•'.. 

(Members     of     Council),     R.      A. 
.    G.    Melvill,    S.    X'. 
C.  B.  Simpson,  A.  Thomas.  &  T.  P.  Wa 

\ssociates  and  Students:  Messrs.  O.  A. 
and  D.  W.   Pugh. 
6  Visitors,  and  Fred  Rowland  (Secretary). 

MINI 

I  minutes  of  the  meeting  held  on  the 
17th  March,  1917,  as  recorded  in  the  M: 
■Journal,   were   confirmed. 
General    Bi 
underground  ambulance  shield 
(   >u  petition. 
The  President:  1  should  like  to  announce 
that,    to-morrow     the     Competition    for 
Underground    Ambulance    Shield    presented 
by    this     Society  ,     under    the 

ces   of   the    South    African   Red   (' 
■ty,    at    the   Village    Deep    Mine,    at   9 
Twelve    teams  nter'ed,    a 

much  larger  number  than  in  previi  i 
I  shall  be  verypleased  it'  any  of  the  mem- 
any   of   I  j  aids,    are 

able  to  be  present,  not  only  to  see  the  vo  rk, 
but  to  give  encouragement  to  it       After  all, 
if  this  work  is  to  be  of  any  value  to  i 
for  whom  it  is  meant,  it  requires  the  utm 
encouragement  that  can  be  given.     It  ought 
to    appeal    to    tho  u    whoso    life    is 

underground,  and  I  hope  therefore  that   all 


rubers,   who  can  come,   will  do 

Mr.    R.   A.    Cooper  iere 

i  deal  of  difficulty  just  now  in 
talline  - 
'  ing,    it   maj    be   of   in' 
members  to  1  can  be  easilj 

i    by    dissolving    sugar    in    m 
spirits  and  re  ,   purpose 

!  *  '  ■  and  mix 

the 
mixture  with  about  350  gm.  of  sug 
i  lul  on  is  i  bi     □  d,    611 

:r    and    st 

.    Ir  is  accessary  to  allow 

i  cool  sic  '  I   without  any 

I     □    large    c  One 

I   this  sugar  is  that  a  low 

"blank"  is  obt  lined  when  d  tst  deter- 

min  lly  0-0012 

Iving,  filtering  and  burning  tie 
— so  that  it  is  a  great  improvement  on  any 
commercial  so 

•     cl      ich  of  the  b 
ined  from   1  litre  of  solution  (200 
gm.    of   sugar   crystals),      [t 
two  ei  a  24   boors— one  i 

ing     the     day     and     one. 

I     size    of     crystal    ob 

altering    the    rate   of   coo1 
illy   it   is  necessary  to  crush   the  s 
mp] 
u  sual  "ci  >'ffee  cryst  lis"  a) 
The   sugar  taken   for  ci; 
eon  white   sugar  from  the  grocers,    but 
any  other  will  do.     It   is  cheaper  to  m 

tals    from    common   sugar   than    to    buy 
special    crystals,    as    the    lal  u    tally 

i  !'0    2d     p  r  lb.  more  expensive 
comm   i  n    when  !e    normally. 

poration     of     the     methylated     spii 

!    fco    a 

d lount  by  I ing   the  crysta Ih'sing 

syrup  iii  a  cl  ired  dish. 
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After  removing  a  crop  of  crystals  from  the 
syrup  the  latter  is  simply  boiled  up  again 
with  a  fresh  supply  of  common  sugar  over 
a  water  bath  and  the  process  repeated.  It 
is  necessary  to  have  a  fairly  coarse  grained 
sugar  in  a  deep  layer  for  sampling,  because, 
if  a  very  fine  grain  is  used  it  offers  too  great 
a  resistance  to  the  suction  of  the  sampling 
pump,  and  causes  an  error  in  the  determi- 
nation, either  by  back  leakage  of  the  pump 
valves,  or,  more  usually,  by  the  sampler 
commencing  a  fresh  stroke  with  the  pump 
before  the  suction  of  the  previous  stroke 
has  been  exhausted.  Sugar  is  usually 
crushed  to  pass  a  screen  about  10  mesh, 
sugar  dust  is  removed  by  a  fine  screen,  so 
that  a  product  of  varying  crystal  size  is 
obtained,  and  the  sugar  in  a  sampling  tube 
is  usually  slightly  moistened  before  use  to 
make  it  more  retentive  of  dust. 

Mr.  Jas.  Gray  (Vice-President):  On  the 
question  of  the  size  of  the  sugar,  it  was 
originally  laid  down  that  it  should  pass  a 
20-mesh. 

The  President:  In  connection  with  this 
matter  of  sampling  dust  in  mine  air,  I 
should  like  to  read  an  extract  from  the 
speech  of  the  President  of  the  Transvaal 
Chamber  of  Mines,  delivered  a  few  days 
ago. 

"  I  may  mention,  that  the  possibility  of 
any  considerable  advance  in  the  problem 
of  sampling  mme  air  for  dust  depends  on 
an  improvement  in  the  apparatus  used  t'> 
collect  the  dust  for  analysis.  At  present 
each  sample  of  air  is  taken  by  means  of 
an  air  pump  and  a  tube  containing  sugar. 
a  given  quantity  of  air  being  drawn  through 
the  sugar  tube,  which  collects  the  whole  of 
the  dust  in  the  sample,  the  sugar  being  then 
dissolved     and     the     dust     separated     and 


weighed.  This  method  is  accurate  but 
necessarily  slow,  and  renders  it  impossible 
to  take  sufficient  samples  in  any  mine  to 
express  numerically  and  with  reasonable, 
correctness  the  average  dust  contents  of 
that  mine.  In  other  words,  while  the  large 
number  of  samples  taken  by  the  dust 
sampling  staff  during  each  survey,  when 
averaged,  gives  a  fair  indication  of  the  dust 
conditions  on  the  mines  as  a  whole  during 
that  period  as  compared  with  any  previous 
survey,  the  results  for  any  particular  mine 
are  necessarily  so  few  in  number  as  to  make 
them  valueless  as  a  criterion  of  the  average 
conditions  in  that  mine.  Other  methods  of 
taking  the  samples  have  been  considered, 
and  in  particular  a  microscopic  method  put 
forward  by  Mr.  Kotze,  the  Government 
Mining  Engineer,  which  in  a  rudimentary 
form  has  already  been  used  in  factories 
where  organic  dust  is  produced.  The 
scheme  is  a  promising  one,  and  consists  in 
en  using  a.  small  measured  quantity  of  dusty 
air  to  impinge  through  a  fine  orifice  on  a 
glass  slide  covered  with  some  sticky  sub- 
stance, and  then  in  counting  under  the 
microscope  the  number  of  particles  that 
adhere.  There  is  no  doubt  that  to  advance 
further  in  the  determination  of  dust  in  air 
a  simple  and  rapid  method  of  sampling  is 
required,  so  that  by  means  of  a  great 
number  of  such  observations  it  will  be 
possible  to  determine  numerically  the 
average  dust  contents  of  each  mine  in  a 
sufficiently   reliable   manner." 

It  is  almost  unnecessary  to  endorse  the 
view  tied  a  physical  method  such  as  the  one 
suggested  in  the  above  extract  will,  if  per- 

d,  lead  to  a  far  wider  and  more  exact 
knowledge   of   the   dust    conditions    than    is 

hie  under  present   conditions. 


NOTES   ON   TREATMENT   OF   PILGRIMS  REST  OPE. 


By  Robert  Lindsay    (Member). 


Introduction. — During  the  year  1916  the 
Pilgrims  Rest  district  produced  gold  to  the 
value  of  over  £815,000,  and  forms,  after  the 
Rand,  the  most  important  goldfield  in  South 
Africa.  It  is  said,  that  in  the  early  stages 
in  the  history  of  these  fields  quite  two  thou- 
sand diggers  were  engaged  in  alluvial  work- 
ing, which  yielded  some  £'500,000  worth  of 
gold.  During  later  years,  gold-bearing  reefs 
were  discovered  and  worked,  with  the  result 
that  alluvial  occurrences  now  occupy  quite 
a    subordinate    position,    almost    the    entire 


output  being  derived  from  the  numerous 
quartz  reefs  since  discovered,  and  now  the 
mining  industry  at  Pilgrims  Rest  has  be- 
come firmly  established  as  the  most  import- 
ant economic  factor  in  the  Eastern  Trans- 
vaal, and  the  gold  output  has  been  more 
than  doubled  in  the  last  ten  years.  The 
industry  here  affords  direct  employment  to 
over  250  Europeans  and  over  4,000  natives. 
These  figures,  alone,  however,  do  not  reflect 
the  real  importance  of  the  industry,  since  a 
considerable  proportion  of  the  general  popu 
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lation  is  indirectly  affected  by  its  fortunes, 
whilst,  as  already  stated,  these  fields,  next 
to  the  Band,  furnish  the  largest  contribu- 
tion to  the  output  of  the  Union. 

The  Ore  Deposits. — The  oxidised  ore 
treated  by  the  Transvaal  Gold  Mining 
Estates,  Ltd.,  at  Pilgrims  Rest  may  be 
described  as  deposits  of  vein  quartz  in  more 
or  less  horizontal  sheets  embedded  in  the 
dolomites,  and  are  associated  with  much 
ferruginous  matter.  Chalcopyrite  (CuFeS,) 
is  only  occasionally  met  with  and  appears 
to  be  only  very  slowly  attacked  by  weak 
cyanide  solutions.  The  copper  exists  prin- 
cipally in  the  form  of  the  two  carbonates 
— malachite,  which  is  green,  and  azurite 
which  is  blue.  This  ferruginous  quartz  reef 
is  rather  coarsely  honeycombed  with  cavi- 
ties resulting  from  the  oxidation  and  re- 
moval of  the  original  iron  ore.  It  is  to  be 
noted  that  a  higher  gold  content  and  abund- 
ance of  pyrite,  decomposed  or  fresh,  fre- 
quently go  together,  and  the  more  earthy 
matter  (i.e.,  higher  in  hydiated  iron  oxide) 
or  spongy  the  ore,  the  greater  its  value, 
which  would  seem  to  point  to  the  introduc- 
tion of  the  gold  being'  directly  dependent  on 
the  original  pyrite.  The  richest  portions  are 
the  more  ferruginous  varieties  of  the  reef. 
It  is  interesting  to  note  as  indicating  the 
extremely  finely  divided  condition  of  the 
gold,  that  panning  sometimes  shows  no 
colour  while  the  assay  values  are  good. 
Cyaniding  or  some  other  dissolving  process 
is  therefore  essential. 

Power  Supply. — The  Transvaal  G.M. 
Estates'  power  requirements  are  obtained 
from  the  waterfall  at  Belvedere,  some  19 
miles  north  of  Pilgrims  Best.  The  installa- 
tion consists  of  three  Francis  turbines,  each 


of  950  h.p.,  driving  750  K.V.A.  2,200  volt 
3-phase  generators  at  a  speed  of  750  revs, 
per  minute.  Two  of  the  above  units  are 
run  on  load,  with  one  as  a  stand-by.  The 
average  load  on  the  station  is  about  750 
K.W.  The  turbines  are  run  under  a  head 
of  190  ft.  The  voltage  from  the  generators 
is  stepped  up  through  transformers  to  23,000 
volts  and  transmitted  at  this  pressure  to 
central  works  (19  miles)  on  steel  towers, 
the  span  being  360  ft.  At  the  Vaalhoek 
Mine  (10  stamps,  tube-mill,  etc.,)  about 
seven  miles  south  of  the  power  station,  and 
also  at  Central  Works,  the  voltage  is  step- 
ped down  to  3,300  volts.  For  the  smaller 
motors,  the  voltage,  is  further  reduced  to 
500,  220  and  120  volts  respectively.  The 
rage  number  of  units  generated  per 
month  is  515,000,  which  is  distributed  as 
follows : —Vaalhoek  17,500  and  Central 
Works  498,000.  The  total  average  cost  per 
unit  is  0'ld. 

The  Ceiitral  Plant. — This  consists  of  60 
stamps  of  1,100  lb.  running  weight;  three 
16  ft.  x  5  ft.  Gin.  tube-mills,  each  fitted 
with  Osborne  liner  and  Schmitt  feeder;  five 
sand  collectors,  and  twenty  treatment 
vats,  each  of  100  tons  capacity;  four  slime 
c  tllectors,  and  eleven  treatment  vats,  40 
ft.  x  12  ft.,  and  the  necessary  storages. 
■i city  of  plant  is  13,000  tons  per  month. 

Ore  Treatment. — The  ore  is  delivered  to 
Central  Mill  from  five  separate  mines  in 
varying  percentages.  The  mill  bins  and 
crushers  are  so  arranged,  that  ore  from  any 
one  mine  can  be  kept  entirely  separate — 
thus  enabling  the  management  to  keep  in 
touch  daily  with  the  mill  values  from  any 
particular  mine.  It  also  assists  in  locating 
on  unusually  high  copper  content,  when  that 


COLuECTO* 


Flow  SJteet  of  Central  Plant  at  Pilgrims  B<         !  vaal  '.'..I/.   Estates,  Ltd. 

A  =  Stamp    Mill;  B  =  Amalgamating    Plate ;  C      Diaphi  ;    D  =  Pulp     Elevator;    E 

Stationary    Amalgamating    Plate;     F  =  Small    Hydraulic      Classifier;      G=Hydraulic      Slime 

Separator;    H=Return    Spitz. 
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occurs.     The    average   value   of   current   ore 
mille  I  ui  9'5  dwt.  per  ton. 

The   ore    is    stamped   through   60   stamps 

with  a  5  i,  a  duty  of  just  over  seven 

tons   being  easily   maintained  owing  to  the 

soft  and  friable  natui  ■  of  the  ore.     Lime  is 

;  be  rate  of  2  lb.  per  ton, 

and  I  'ii  amal- 

i      Amalgamai  ion  |  no  great. 

;i  ■.  ei  age  reci  i\  erj    on  tin-'  mill 

■  being  41"5    ,  al  a  cosl  of  Is.  lOd.  per 

I  crushing.      This 

mill  pulp  c  intains  30  '  slime,  and  is  passed 

II.     x    4ft.   6in.    tube-mill 

i  .    from  the  cones,  con- 

bure,  and  without  any  addi- 

the    tubes,    while    the 

■  I     ET),  dia- 

;'   pulp   enti  ring  and 

will  be   I'  a  ui:  I   in  the  nexl 

mn. 

Tube-mill    linei      are        I  erious    item 

owin  ft   natui  A 

m     lin  ir    I::    nil    520    (lavs,    hut    470    ': 

The  tube-mill  rock  used 
is  mostly  white  quartz  picked  out  from  the 
ore  a  nd  conveyed  by  tram- 

mi  li;i\  in 
i  dwl     per  ton.     Tl 
n    i  h       ill  ube-mill  plates 
is    10 

-I    tu   52%.     The   cost    of   i  ibe 
milling  is  Qd.  p  r  ton  milled. 

The    pulp    '"     .i    I  In     I  n!,  '-mill    plati       0 

ne  "  F  "  in  flow  sheel ,  I  in'  coai  ser  par- 
■  lb.'  tube-mill  circuit,  a  id 
i      ill,-      | 
( ,,  "  which  :  ;  «  ith  tli--  1  irazier  v, 

ing  di     i  I       '      ulating  gati 

from  thi    ■  direct  to  sand 

collect  ii  i  and  pitz  at  "  II." 

i    an,    i  id  is  trapped  and  re- 

tube  mill   circuit.      The   i 
fl  iw  from  man    "  11  "  goes  to  slime  collec- 
ting. 

Sand     Treatment.     The     sand     deliv' 
from   cone    "  <  I  "    is   very   cli  an,    and   there 
in,'   few   slimy   lumps.     The   grading   of   bhe 
i  !, ■■,    ,      ill  !,:•  seen  mi  t  he  tabic  al  bach- 
ed to  the  £    >     beet.     Sand  caught  is  al 
100  tons  | 

The   'III'    i  i    the  ore 

is  copper,  and  il   i  trj    to  use  as  weak 

cyanide  solution  as  possible  consistent  with 

cyanide 
sumption         The    low  b    .if    cyanide 

used    renders    a    long    treatment    necessarj 
Lime  is  added  to  the  top  I  til  vats  al 

the  mi-  <>i  6  lb.    (of  60%  CaO)  per  ton  of 
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sand.        The    strength    of    cyanide    solution 
used     thri  ughout     the    sand    treatment     is 


KCN,    and 

lows  : 


the    details 
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fol- 


KCN 


Top   Tank  A. 


from  tank  No.  l.     Stand  i  hours. 

1     MIS              SI   1)1(1 

I'1  ■  '■<<          ..         ., 

IM  tin  i  o  Exl 

Stand 

1  >i  ii  in         ,,        „ 

Stand 

1  train 



-".  .:.     Stand 

Dra in  to  tanh  No.  1 

.. 

Drain        ,, 

(M      KCN. 

KCN. 

Bottom  Tank   1 
■  i .-. nk  No  ".    Stand  8  hours. 

.  ;  o  tanh  No.  i 

Gold 

■ 

ud  8 

Solution 

i  from  tank  No    ■ 

1  . 

EXTH  Ki 

is         81  iinl  s 

., 

.. 

Drain 

No.   'J. 

:;:>  tons                                  g    md  a     ., 

I>-;<in 

slime  No.  1. 

It  will  be  seen,  that  only  27  solu- 

tion pumped  on  goes  to  the  extractor  1 
the  remaindei  _  d   to  stoi 

1     ■  ■!  2.     The  charges  are  allowed  to  stand 
for  several  hours  after  each  complete  drain- 


f  the  charge  does  not  de- 
ipidly  during  the  early   part  of  the 
treatment,  rather  is  it  crease  all 

the  way  I 


Q    *    Q 


i  u 

I   : 
i 
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s. 
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ered 

/ 

'Vruir> 

("9    O/j 

■  ■ 

\ 
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*-         DURATION.     I51   to  1ST"       :— > 

C/iarl  Slow    Dissolving     [ 


The   value  of  sand  last  draining  av.era 

per  ton       Sand  i  esidues  averaging 
09  dwt.,  on  regrinding 

hut   did  not   give  a   I 
barj    0'7   dwt.        The  con- 

sumption  is   seldom  under  0'8   lb.    per  ton 
and  sometimes  as  high        1  rding 

to    1 1  A    pre- 

liminary wash  with  weak  sulphuric  acid  to 
rem  r  is  prohibitive  in  cost,  the 

consumption  <t  acid  being  about  30  lb.   per 

f  di  lomite  and 
iron  oxide.  The  average  recovery  for  the 
pa-t  12  months  was  83-0".  and  the  cost  as 
follows  : — 


Per  ton  sand 

d. 

White    wages 

7-39 

5-43 

- 

LG3 

L-20 

... 

Zinc      

etc.    ... 

2  22 

Native    food 

ir,o 

Lime   and  other 

6-60 

2-99 

caught    is 


170 


The  Journal  of  The  Chemical,  Metallurgical  and  Mining  Society  of  South   Africa.      April  1917 


about  320  tons  per  day.  The  treatment 
process  followed  may  be  described  as  a  com- 
bination of  the  decantation  and  Usher  pro- 
cesses. The  following  flow-sheet  with  notes 
attached  makes  the  procedure  clear:  — 


cot_i.tr  ~ops 


frvosjesreo  /ram  3 
*>m  Co/a  s'oJ'/y  S 
5e/fc  ooa  aeconr  fo 
exfrocrors    Wosncd 
"_-*■>  rf  fors  s  tage  --Sow/ 


7nsm/errea  Jrvtr>  D  wit- 
Oarrgp  $o/?,(7sbef  •*rf?sGm 
rcr  /SPrj  DecofV  otjr/vo 
Ikten/y  Fa  QokJ  $a!°  AV 


Ga/d  soTfi'i 

f*\                     /"^\                     ,^\ 

(H 

k>?<fwi-,J                    foidwf  J                    (-_?_w  ] 

SOLUTION     STORAGE- 

nOW-SHCET  or  SLIME  PLAr/7 

The  slime  residue  averages  0'52  dwt.,'  ami 
(hr  washed  residue  0-43  dwt.  Loss  in  dis- 
solved gold=4-5d.  per  ton  of  slime  treated. 
Ee-cyaniding  the  residue  fails  to  extract 
more  gold. 

Instead  of  using  sand  filters  as  clarifiers 
for  the  solution  from  the  slime  plant,  the 
solution  is  allowed  to  flow  quietly  into  two 
settlers  (18  ft.  dia.  x  5  ft.  deep),  the  first 
having  one,  and  tin  second  two  partitions  of 
cocoa  matting  suspended  from  iron  bars  laid 
across  the  vats  transversely  to  the  flow. 
The  matting  is  fastened  to  the  sides  and 
rests  on  the  bottom.  These  settlers  deal 
with  1,000  tons  of  solution  per  day  for  16 
months  before  requiring  cleaning  out.  They 
are  then  cleaned  oui  with  a  fire  hose  and 
are  ready  again  for  use  in  three  or  four 
hours.  The  average  recovery  from  slime 
for  the  past  12  months  was  87-5%,  and  the 
cost  as  follows  : — 


White  wages 

Native  wages 

Workshops 

Power 

Cyanide 

Zinc 

Acids,  etc. 

Native  foodstuffs  ... 

Lime  and  other  stores 


Per  ton  slime, 
d. 

5-G2 

1-12 

1-15 

0-87 
...     1/7-50 

2-37 

2-4'J 

0-34 

6-15 


3s.  3-58 


Precipitation. — Cyanide  solutions  bod 
taining  copper  deposit  this  metal  readily  on 
clean  zinc  ;  the  copper  forms  a  closely  adher- 
ent metallic  film  or  plating,  which  after  a 
time  coats  the  zinc  so  completely  that  the 
precipitation  of  gold  almost  ceases,  and 
I irii'  the  lead  zinc  couple  is  used  with 
advantage  for  cupriferous  solutions.  Lead- 
coated  zinc  does  not  precipitate  copper  so 
readily  from  working  solutions  as  clean  zinc, 
and  the  object  aimed  at  is  not  to  precipitate 
all  the  copper,  but  to  keep  the  amount  of 
copper  iii  solution  more  or  less  constant. 
11'  (lie  lead  coating  be  too  light,  too  much 
copper  will  be  thrown  down,  and  more  zinc 
will  have  to  be  added  to  the  extractors 
before  clean-up  is  due,  resulting  in  unneces- 
sarily high  consumption  of  zinc.  The  prac- 
tice in  dipping  is  to  regulate  the  quantitj  of 
zinc  dipped  with  the  strength  of  the  lead 
solution  so  that  each  100  Hi.  of  zinc  carries  5 
lb.  metallic  lead.  That  suits  the  copper 
content  of  the  solution  here  and  precipits 
about  one-half  of  the  copper  entering  the 
extractors,  while  the  gold  value  ol  the 
effluent  is  seldom  above  0"03  dwt.  even  in 
tin'  (<lil  season.  Increasing  the  cyanide 
strength  as  a  remedy  for  bad  precipifation 
is  not  recommended.  It  gives  temporary 
relief,  no  doubt,  by  keeping  copper  in  solu- 
tion, hut  the  gradual  accumulation  of  cop- 
per in  solution  detrimentally  affects  extrac- 
tion and  the  excess  copper  has  to  he  got 
rid  of  eventually,  either  by  precipitation  or 
running  some  of  the  solution  to  waste 

If  the  soluble  copper  content  of  the  ore 
should  become  abnormally  high,  it  will  be 
found  advantageous  to  have  uneoated  zinc 
in  the  first  compartment  to  precipitate  a 
proportionally  large  amount  of  copper,  leav- 
ing the  remaining  compartments  ot  lead- 
coated  zinc  to  precipitate  the  gold  and  a 
portion  of  the  remaining  copper.  The  first 
compartment  of  coppery  zinc  is  taken  o  it 
everv  4  or  5  davs  and  immersed   in  dilute 
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acid  for  a  few  minutes,  and  returned  to  the 
box  along  with  some  new  zinc  to  fill  the 
compartment.  There  is  an  increase  in  zinc 
consumption,  but  the  gold  precipitation  is 
good. 

The  precipitation  of  copper  on  zinc  is,  of 
course,  accompanied  by  a  regeneration  of 
c\  anide,  thus  : — 

Cu2(CN)2-4NaCN  +  Zn= 

2Cu  +  Na3Zn(CN)4+  2NaCN, 

or 

Cu..(CN)„-GXaCX  +  Zn= 

2Cu  +  Na2Zn(CN)4  +  4NaCN, 
consequently  the  cyanide  strength  leaving 
the  extractor  box  is  always  higher  than  that 
entering  it,  as  shown  in  the  following 
table  : — 
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The  tendency  of  the  copper  to  remain  in 
the  stronger  solution  of  the  sand  boxes  will 
be  noted,  the  precipitated  copper  there  being 
41'7%  as  against  44*4%  in  the  case  of  the 
weaker  cyanide  solution  of  the  slime  boxes 


witli  a  lower  copper  c  atent  entering.     One 

cubic  foot  of  zinc  is  allowed  per  ton  of  solu- 
tion per  24  hours. 

The  clean-up  takes  p  i  month. 

The  top  compartment  onlj  of  each  box  is 
■i  out  and  treated  as  usual  with  sul- 
phuric  acid.  Bisulphate  is  not  used  on 
account  of  difficulty  of  transport  and  incon- 
venience of  handling,  the  mine  being  about 
10  miles  from  the  nearest  railway  station  at 
;op.  When  all  the  zinc  has  been  dis- 
solved, the  copper  is  attacked  by  nitric  acid, 
or  with  sulphuric  and  nitric  acids  together, 
which  is  cheaper  than  nitric  acid  alone, 
thus  : — 

With  Nitric  Acid  only — 

3Cu4  8HN03=3Cu       -  E20     2N0 

is: i     oil!   @   1/.  per 

—  £25  4.  -  i  r  189  11,.  of  copper. 

With  Sulphuric  and  Nitric  Acids — 

•  !('u  +  3H„S0.1  +  2HN03= 

3CuS04  +  4H20  t-2N0 

189  +  294  +  126 

=62/-  + 126/ -=£9    8  -     for    189    lb.     of 
copper. 

Over  700  lb.   of  copper  a 

clean-up.  The  acids  are  added  in  the 
proportion  of  1  part  sulphuric  to  0'44  part 
nitric  acid,  and  the  temperature  should  not 
be  under  60°  C.  if  copper  is  to  be  kept 
■  lit  of  the  bullion.  The  precipitate,  kept  in 
suspension  by  mechanical  stirrers,  is  tested 

the  presence  of  copper  after  each  addi- 
acid,  so  as  to  ensure  no  more  acid 
being  added  than  is  absolutely  necessary. 
When  the  copper  is  all  in  solution  the  vat. 
is  filled  with  water  and  a  few  pounds  of  size 
added  to  assist  settlement,  which  usually 
takes  place  in  five  or  six  hours.  The  solu- 
tion containing  the  zinc  and  copper  is  passed 
through  a  sand  filter  to  catch  any  fine  gold 
slime  in  suspension  The  surface  of  the  vat 
is  skimmed  every  other  month  and  the  sand 

I  as  flux.  The  solution  now  flows 
through  a  stoneware  pipe  to  two  copper  pre- 
cipitating vats,  which  are  filled  with  scrap 
iron.  Any  old  iron  is  put  into  these,  fire- 
bars,   fire-doors,    worn-out    plates,    battery 

tning,  etc.  Every  four  months  the  vats 
are  cleaned  out  and  the  precipil  'tied 

to  keep   out  coarse  iron.        It   is   air  dried, 
thori  ughlj     mixed,    sampled,    assayed    and 

ed  in  sugar  pockets  at  a  cost  of  25/-  per 
ton.  The  following  are  the  details  of  a 
parcel  of  this  precipitate  sent  to  England 
last  July,  and  on  which  a  nett  profit  of  £600 
was  realized  : — 
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COPPER    PRECIPITATE. 


Dry 

wl. 

Tons 

Assay  per  Ton. 

Total  Content. 

Ah. 

r)Z. 

IIZ. 

Cu. 

% 

Au. 

f'Z. 

Ag. 
oz. 

Cu. 

tons. 

8.171 

1099 

123  79 

40-95 

89  MIL' 

1011-550 

3-346 

There  is   no  gold  <  i  in  the  copper 

vat  effluent,  and  onl.-y  a  trace  of  copper  to- 
wards the  end  of  the  run.  It  is  found  that- 
coarse  iron  gives  a  much  purer  product, 
and  by  using  that  exclusively  it  is  hoped  to 
bring  the  precipitate  up  to  over  60%  grade. 
The  copper  recovered  is  equal  to  0'13  lb. 
per  ton  milled,  and  agrees  fairly  closely  with 
the  difference  between  the  copper  content 
of  originals  and  residues,  and  is  rather  less 
than  one-half  of  the  copper  content  of  the 
ore  for  that  period. 

The  washed  gold  slime  is  filter-pressed 
and  dried  Calcining  is  not  found  necessary 
after  using  nitric  acid.  The  gold  slime 
bout  30%  gold  and  is  fluxed  with 
25%  borax,  12  and  and  12J%  manganese 
dioxide.  The  bullion  averages  850  fine. 
The  total  recovery  from  the  plant 

is  94%,  and  the  cost  5s.  7d 

Eland  gel  rift  Mine. — This  mine,  situated 
about  35  miles  by  road  south  of  Pilgrims 
Rest,  is  equipped  with  10  stamps  and  the 
necessary  cyanide  plant  to  treat  1,500  tons 
per  month.  There  are  no  metallurgical 
difficulties  whatever,  11"5%  recovery  being 
obtained  from  the  mortar  box  in  the  form  of 
nuggets  and  coarse  gold.  A  further  60  is 
obtained  by  plate  amalgamation,  and  the 
cyanide  works  recovers  91"25%  from  the 
mill  pulp,  bringing  the  total  recovery  to 
97*5%  from  a  milling  value  of  14'25  dwts. 
per  ton. 

VaaUiock  Mine. — This  mine,  situated  12 
miles  north  of  Pilgrims  Pest  is  equipped 
with  10  stamps,  tube-mill  and  cyanide  plant 
capable  of  treating  1,800  tons  per  month, 
and  a  proposition  of  quite  different  character 
to  either  of  the  foregoing  mines.  The  ore 
is  milled  through  a  400  screen  and  tube- 
milled,  the  grading  of  the  final  pulp  being 
90%  -  90  mesh.  The  average  recovery  by 
amalgamation  is  337,  but  it  varies  from 
28  to  12  .  Sand  treatment  is  affected 
detrimentally  by  the  high  and  fluctuating 
copper  eontenl  of  the  ore,  and  a  cyanide 
i  nsumption  of  3'5  11).  per  ton  is  considered 
normal.     An  extraction  of  80 V   is  obtained 


from  sand,  and  85%  from  slime.     The  total 
recovery   for  the   past   12   months   averages 
89-04%  from   a   milling  value  of  8"2  d 
per  ton  milled.     The  same  precautions 
taken   here   as   at   Central   Works  regai 
precipitation,  only  half  of  the  copp 
thrown  down.     The  greater  amount  of  cop- 
per present  makes  itself  in  evidence  further 
down    the    extractors   than  at   the   Central, 
but  the  gold  values  of  the  effluents  do  not 
average  more  than  0'03  dwt.  per  ton.     The 
writer's    experience    in    cvaniding    this    ore 
appears  to  be  somewhat  similar  to  that  of 
P.  W.  Gaebelein,  recorded  in  the  Engineer- 
ing and   Mining  Journal,   July   1,   1916,   an 
abstract  of  which  appears  in  our  Journal  of 
January   last.     Gaebelein,   however,   has  to 
contend  with  the  extraction  of  silver  values 
as    weli    as    gold,    necessitating   the    us: 
much    stronger    cyanide    solution    for    good 
silver  extraction,    but  he   gives   his  normal 
total  extraction  as   from  85%  to  86%  on  a 
grade   of    $20   to   $25   per   ton,    and   si 
that  this  is  reduced  when  copper  appears  to 
a  detrimental  amount. 

The  foregoing  notes  are  submitted  to  the 
Society,  not  so  much  with  the  idea  that 
they  contain  anything  new,  as  with  the 
object  of  inviting  that  criticism  on  which 
further  progress  may  be  based. 

T  have  to  thank  Mr.  R.  A.  Barry,  General 
Manager  of  the  Transvaal  G.M!  Estates. 
Ltd.,  for  his  kind  permission  to  publish 
these  few  notes  and  data. 

Mr.  Andrew  F.   Crosse  (Past-President) : 

I  should  like  to  propose  a  vote  of  thanks 
to  the  author  for  this  interesting  paper.  T 
know  the  district,  of  which  he  speaks,  well, 
and  there  is  only  one  criticism  I  would  like 
to  make,  namely,  it  would  be  interesting 
to  have  mineralogical  analyses  of  the 
various  ores;  i.e.,  the  content  of  copper 
pyrites,  iron  pyrites,  etc.,  because  a 
cyanide  man,  in  treating  the  ore,  should 
have  this  knowledge.  I  brought  up  this 
point  some  years  ago,  and  again  to-night, 
and  I  think  the  information  I  ask-  for  would 
be  quite  interesting. 

Mr.     H.     A.     White     (Vice-President): 

In  seconding  this  vote  of  thanks  I  must 
express  agreement  with  Air.  Crosse  in  the 
desirability  of  giving  mineral  composition 
of  the  ore.  The  copper  might  be  in  some 
form,  which  would  admit  ol  its  removal  by 
other  than  acid  reagents.  It  would  also  be 
interesting  to  know  exactly  how  the  copper 
compounds  act   in   the  direction  of  decrees- 
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nts  might  lie 
obtained  bj  e  periment  with  coppery  solu- 
tion from  one  mine  us,'. I  ,;ii  on 
flu',  clean  ore         i    the  other  m 

The      President:      I      am      not      myself 
1    i    aniding,    but    this 
paper    appeals    to    mi  that 

should    have    some    p  '    value.         The 

nature   of    the    problem,    which    has   to   be 
tackled  in  the  Pilgi  et  is  very 

to  the  one  we  h  e.      As  far 

as  T  know — ej'anide  <  have  not 

to  deal  with  copper,   in   solution,  though  I 

in  banket  ore,  but 

I    il    should   happen    to   he   found  here, 

i  the  information,  which  is  given  in  this 
!-,  will  be  i ■!'  ci m:  i  lerable  value.     1  have 
h    pleasure   in   putting   the   vote,   which 
1    am    -ure   will    be   carried    unanimously. 

Mr.    J.     E.    Thomas    (Past  -  President) : 

It    may    I"-    of    interest    to   know    thai 
obtai  '  copper  in  the  calcined 

gold-slime     at     the     Simmer     Deep,     quif 

recently. 

The  President:  The  impression  I  have 
is  that,  speaking  generally,  the  amounl  oi 
copper  in  the  banket  of  the  whole  of  the 
Rand  is  practically  negligible:  If  that  is 
incorrect,  I  hope  somebody  will  correct  me. 

Mr.  Andrew  F.  Crosse  (Past-President): 
I    think  that   statement  is  corn 

The  President:    1  am  rather  surprised  I 
hear  the  statement  Mr.  Thomas  b 

1  was  under  the  imp]  •  a  that 
they  <liil  not  have  anything  like  that  quan- 
tity: 

Mr.  J.  E.  Thomas  (Past  -  President) : 
We  hail  trouble  a  1" >u1  three  years  ago  at 
the  Simmer  Deep,  and  it  has  again  cropped 
up  recently:  in  October,  November,  Decern 
ber,  and  January.  The  copper  caused  a 
gri  it.  deal  of  trouble  in  smelting  gold-sl 
hut    it  has  again   disap] 

The  President :  There  was  a  similar 
trouble  on  a  mine  near  the  Simmer  and 
■Tack  some  years  ago  which   wa  t    to 

my  particular  m  .tier 

Mr.  J.  E.  Thomas  (Past  -  President) : 
I  remember  that  in  1897,  when  running  the 
Van  Ryn  West  as  a  separal  i  p'mi  we  used 
the    Siemens-Hal  I       :  .    and    that    in 

the  first   four  days  of  each  month   the  lead 
irming    the    cathodes    were    coated 
with    copper  and   just   as    bright   a--   a    new- 
penny. 

Mr.  G.  Melvill  (Member):  In  1894,  when 
working    on    a    small    cyanide    tailing    plant 


just  we 

aunt     of 
lings.      \  . 

-t  of 

solution  A  0-35 

was    then    pumped    on 

followed  by  v  i  bes.  The 

b     thi      sine     boxes    soon 

shoe.  ■.   principally 

Thi 
m  u  s1  i  ton 

worki  I    I  he   Wemmer,    bui    v  heri 

cop].. 

Mr.    S.    Newtan    (Member)      [hap] 
to  be  wot 

plant,  and  it  was  rather  peculiar  in  treating 
the  :  i 

from  the 

ild  placi  i    eil  of 

zinc  shavings  in  the  pipe 
of  the     \ i  raci i >r  i.  i  ild  woul 

on  the  shavings  in  tl  How 

ur.      This  is  tlie  only  instance  in  which  I 

have   seen   it   occur.     In   my   early    days    I 

used    to   be    proud    in  peo]        the 

yellow   gold   on    the    zinc    in    thi     extractor 

-.,   until  if.  struck   m     thai    il    mighl    be 

a  the  plug  id  of 

the    boxes    with    which    we    used    I 

them  ! 

But,     apart     from     that,     this     paper     is 
!i  dingly    well     written,     and     one     that 
would   take  the  avera§ 

cyanide    manager,    a     lit)  li  id     Rand 

ee.     1  believe  Mr.  Cr<  I     >ught 

up  the  subject  once  or  twii 
ings. 
In  of   copper,    the      im       king 

ened    in    Rhodesia.      There    we 

I  of  it .  and 

ral  practii  rge  to  the 

us  soot  ns  became  foul. 

This  paper  is  certainly  a  teresting 

and  instructive  one,  and  we  must  thank  Mr. 
it  Lindsay  for  giving  us  such  n  valuable 
addition  to  our  J  out 

Mr.  Andrew  F.   Crosse  (Pasi  nt): 

If  ]    maj    make  one   more   rema  re  is 

always  copper  in   Black   Keel'  ore.      i   w< 
also    mention    that,    al    Frankforl    near    Pil- 
grims best ,  I  | ml  up  a  vat  hold 
sand.     Then  I  pumped  a  vet 

ait  quickly  h\  air  lift,  and  obtained  a 
bigger  extraction  in  21  hours,  than  they 
wcrf  obtaining  in  I  run- 

ning  this   weak    solution    round    with    p] 
of  air.      1  think  i  hal   was  rather  interesting. 
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NEW  APPLICATIONS  OF  THYMOLPH- 
THALEIN  AND  NAPHTHOLPHTHA- 
LEIN,  INCLUDING  RAPID  METHODS 
FOR  ANALYSING  LIMESTONE  AND 
AMMONIUM    SALTS. 


By  James  Moik,  M.A.,  D.Sc,  F.I  C    (Past- 
President 


(Printed    in    Journal,    February,    1917. 


Mr.  Andrew  F.  Crosse  (Past-President): 
1  am  alwi  ys  vi  v  pleased  to  testify  to  any 
new  method  which  is  brought  oul  by  the 
members  of  our  Society,  and,  I  think,  Dr. 
Moir  has  brought  out  a  mi  si  valuable  aud 
interesting  one.  I  have  mad.  quite  a 
number  of  tests  myself.  Luckily  we  have 
very  good  limestone  in  the  Transvaal ;  I  have 
checked  the  older  methods  with  his  method, 
and  find  the  latter  very  much  qu  cl  er  and 
very  reliable. 


silicosis  in  hats  in  a  witwaters- 
i;and  mini:. 


By  J.  Pratt  Johnson,  M.B.,  B.S.  (Lond.), 
D. P. H. (Oxon.). 


(Printed  in  Journal,   March.    1917 


DISCUSSION. 

Mr.  J.  Chilton  (Member  of  Council): 
In  reading  Dr.  Pratt  Johnson's  ex< 
lent  paper  -I  itailing  the  results  obtained 
by  exposing  mine  rats  to  a  dusty 
atmosphere,  it  is  comforting  to  observe 
the  length  of  time  that  exposure  must 
cover,  before  definite  silicotic  results 
are  obtainable.  It  is  only  after  a  period  of 
seven   months  i      int    exposure   to  silica 

dust  that  unmistakable  signs  of  the  di 
are  apparent.  This  is  probablj  due  to  the 
fact  thai  the  dust  conditions  on  the  Simm 
Deep  Mine  are  not  favourable  for  the 
development  oi  phthisis.  In  the  last  two 
dust  surveys  the  averages  of  the  samples 
from  this  mine  were  1*9  mgm.  and  2'7 
mgm.  per  cubic  metre  of  air.  Although  the 
averaging  of  dusl  samples  ma\  not  be  open 
to  the  objection  of  undue  precision,  yet  it 
gives  a  fair  working  idea  of  the  dust  condi- 
tions, as  samples  are  only  taken  in  localities 
where  dust  is  likely  to  be  found  in  consider- 
able quantities.  The  author  says,  that  it 
was  decided  to  place  the  animals  used  in 
the   experiments    under   the    worst    possible 


conditions  in  a  mine,  and  with  that  idea, 
the  animals  were  placed  in  cages  at  the  top 
of  a  stope  Surely  enough  information  has 
been  collected  to  prove  that  the  worst  possi- 
ble place  would  be  the  exit  from  a  number 
cf  drives  and  raises  where  the  finest,  and 
therefore  the  most  dangerous,  dust  is  pro- 
duced, both  in  drilling  and  in  blasting.  If 
the  conditions  that  were  present  when  the 
last  two  dust  surveys  were  made  had  obtain- 
ed during  the  whole  course  of  the  experi- 
ment, it  is  to  be  feared,  that  senility  would 
have     defeated     silicosis.     The     danger     of 

p  sure  to  coarse  dust  produced  by  blasting 
operations  in  stopes   may  be  considered  as 
almost  negligible,  as  this  increases  in  propor- 
i     i   to  the  fineness  of  the  particles.     It  is 
probable,    that    more    definite    results    would 
have    been     produced    in    a    much    shorter 
period  if  the  experimental  station  had  been 
i-   situated.     However,   as  the   Simmer 
Deep  Mine  is  intended  primarily  to  produce 
gold,  and  not  silicosis,  the'  lack  of  dust  must 
give  great  satisfaction  to  the  miners,   how- 
it  may  be  to  the  doctors. 

In  L912  the  Iron  and  I  oal  Trades  Review* 
published  an  account  of  a  number  of  experi- 
ment- that  were  made  b\  Dr.  J.  M.  Beattie 
on  the  effect  produced  on  the  lungs  by  tin- 
inhalation  of  coal  dust  and  other  dust.  This 
work  was  undertaken  at  the  requesi  ol 
the  Home  Office,  when  stone-dusting  was 
advocated  as  a  preventive  in  coal  dust 
explosions.  The  results  produced  were 
similar  to  those  observed  by  Dr.  Pratt  John- 
son,  but  the  exposure  in  the  most  lengthj 

periments  only  covered  a  period  of  65 
hours.  In  these  observations  oil  guinea 
pigs  were  used.  They  were  exposed  on  the 
first  day  for  half-an-hour  to  a  dust-laden 
atmosphere,  on  the  second  and  third  days 
thi  to  was  no  exposure,  on  the  fourth  day 
exposure  for  one  hour,  on  the  fifth  day  for 
1|  hours,  on  the  sixth  and  subsequent  days 
for  2  hours.  In  each  week  there  was  an 
exposure  for  five  days  and  no  exposure  for 
two  days.  Some  of  the  animals  were  then 
taken  i  ut  and  allowed  to  live  in  the  ordinary 
air  till  the  end  of  the  experiment.  During 
the  time  of  exposure  to  dust,  the  animals 
were  confined  in  specially  constructed  boxes, 
others  were  exposed  in  a  tent  and  had  only 
to  withstand  the  dust  that  escaped  from  the 
special  boxes  The  experimental  results 
w  i  to  as  f  »11'  »ws  : — 

I.  Exposure  for  21  hours  in  specially  con- 
structed boxes. — A  comparison  of  the  micro- 

*  "  The  EBect  produced  on  the  Lun*rx  by  the  Inhalation  of 
Coal  Dust  and  other  Dusts."— J.  M.  Beattie,  /"■"  and  C04H 
Trades  Review,  Aug.  'J,  1012. 
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scopical  sections  of  the  lungs  of  the  guinea 
pigs  which  had  been  inhaling  coal  dust, 
shale,  and  stone  rich  in  silica,  showed  that 
with  coal  dust  and  shale  there  is  moderate 
degree  of  change  from  the  healthy  lungs, 
whereas  with  the  silica  there  is  a  well- 
marked  increase  in  the  fibrous  tissue  with 
a  corresponding  diminution  in  the  air-con- 
taining, and  therefore  in  the  functioning, 
tissue  of  the  lung.  In  the  section  the  par- 
ticles  of  coal,  shale,  and  silica  can  be  seen 
in  the  aii  spa  ies,  in  the  fibrous  tissue  septa 
between  the  air  spaces,  an  1  in  the  lymphatic 
channels  and  elsewhere  in  the  lungs.  At 
the  places  where  they  are  lodged  there  is  a 
moderate  degree  of  dilatation  of  the  blood- 
vessels and  also  a  definite  increase  in  the 
numb  '  lis.     The  new  cells  are  derived 

by  multiplication  from  the  pre-existing  cells 
and  are  those  from  which  bhe  new  fibrous 
tissue  is  eventually  formed.  These  groups 
of  cells  therefi  re  are  the  first  indication 
that  we  have  that  new  tissue  is  being  form- 
ed and  the  direct  evidence  that  the  inhaled 
dust   is  causing  irritation  of  the  lung  tissue. 

The  degn f  this  cellular  tissue  varies  with 

the  irritant.  Silica  seems  to  produce  a 
considerable  increase  of  the  cells,  and  tran- 
sition stages  between  the  original  cells  and 
the    fil  :    fibrous   tissue    to   which    they 

give  rise  can  be  made  on! 

II.  Exposure  for  65  hours  in  specially 
constructed  boxes. — A  comparison  of  micro- 
scopical sections  at  this  period  shows  simi- 
lar changes  to  those  seen  after  21  hours' 
exposure,  but  the  changes  are  more  intense 
in  degree  and  more  widely  spread  over  the 
lungs.  The  lungs  appear  more  solid  and 
the  air  spaces  are  obliterated  to  a  much 
greater  extent.  Tin  increase  in  the  cells 
is  more  marked,  the  transitions  between 
them  and  the  fibres  and  fibrous  tissue  are 
more  evident.  In  the  areas  in  which  the 
dust  has  accumulated  the  formation  of  new 
fibrous  tissue  is  quite  marked.  With 
exposure  to  silica  dust  the  fibrosis  at  this 
period  is  very  marked,  and  in  certain  area 
the  alveolar  structure  is  completely  lost. 

III.  Exposure  for  65  hours  in  a  tent. — 
In  this  experiment  the  atmospheric  condi- 
tions were  similar  to  those  to  be  found  in 
mines  and  grinding  shops.  A  comparison 
shows  that  the  changes  are  of  the  same 
nature  but  very  different  in  degree.  The 
particles  of  dust  can  be  seen  both  in  the  air 
spaces  and  in  the  fibrous  tissue  of  the  lung. 
There  is  dilatation  of  the  blood  vessels  in  the 
neighbourhood  of  the  dust  accumulations, 
but    comparatively    little    increase    in    the 


number  of  the  cells.  Fibrosis  cannot  be 
said  to  have  occurred  at  all,  though  the  in- 
dications are  that  with  a  longer  exposure  i1 
would  be  produced. 

It  seems  that  these  experiments  prove 
that  the  wider  nasal  passages  of  the  guinea 
pigs  render  them  more  suitable  objects  for 
dust  experiments,  though  their  well  known 
susceptibility  to  tubercular  infection  is  a 
drawback.  It  seems  desirable  that  further 
neb  should  be  made,  and  horses  and 
mules  that  have  worked  underground  mighi 
form  the  subjects  of  more  extended  exam 
ination  and  experiment. 

A  number  of  experiments  should  be  mad& 
to  ascertain  the  effect  of  the  sudden  in- 
crease or  de  -rease  in  the  air  pressure  that  is 
felt  while  travelling  swiftly  through  deep 
level  shafts.  It  is  possible  that  this  may 
have  some  effect  in  destroying  some  of  the 
delicate  structures  of  the  lungs,  producing 
a  modified  form  of  the  well-known  caisson 
disease,  and  contributing  to  the  final  de- 
struction of  the  lungs. 

As  far  as  dust-preventing  devices  arc  con 
cerned  the  writer  feels  that  little  further 
progress  is  possible.  When  our  dust  sam- 
ples are  reduced  to  two  milligrams  it  will 
probably  be  found  that  chasing  the  last 
elusive  milligram  will  not  meet  with  much 
success,  but  there  are  still  directions  were 
progress  can  be  made.  One  way  is  by  a  re- 
arrangement of  working  hours.  At  present 
most  mines  work  16  hours  out  of  the  24 
having  two  shifts,  with  an  interval  of  four 
hours  between  each  shift.  Surely  the  most. 
suitable  arrangement  would  be  to  allow  a 
long  interval  of  eight  hours  after  the  blast 
ing  shift  so  that  the  mine  could  be  thorough- 
ly cleared  of  dust  and  fumes  before  the  next 
shift  is  lowered.  This  can  only  be  done  in 
mines  that  blast  once  in  24  hours,  but  as 
many  do  this  already  little  hardship  would 
be  felt  in  making  the  whole  of  our  mines 
adopt  this  excellent  arrangement. 

The  delaying  of  blasting  in  working 
places,  near  shafts,  travelling  roads,  and 
waiting  places  where  persons  are  particular- 
ly exposed  to  dust  and  fumes  is  another 
reform  that  is  necessary  in  many  mines. 
In  many  cases  blasting  should  not  take 
place  till  every  person  except  the  blaster  is 
out  of  the  mine. 

Finally,  let  me  thank  Dr  Pratt  Johnson 
and  his  worthy  colleagues  for  their  efforts 
in  producing  this  paper,  which  deals  with  a 
subject  that  has  been  neglected  for  some 
considerable  time. 

The   meeting  then   terminated 
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COMPAEISON     OF     STAMP     MILLING 

COSTS  BETWEEN  CALIFORNIAN  AND 

NISSEN   STAMPS  AT  MODDEE   B. 


Rei  to  Mr.  H.  A.  White's  remarks, 

February    Journal,    page 
128,    'ii  ippears  to 

have  note   in   regard  to 

the  respeel  i\  i    i  plants  durinj 

periods  over  which  the  figures  1  submitted 

:learly  states  that 
the 

[ual.     In  i 
comparison    rather   favours    the    Californian 

ips,   as  it'  of  stores  and  mati 

had  incn  isiderably  in  1915. 

After  Mr.  White's  candid  acknowledg- 
ment ding  the  ic  advantages 
of  the  Nissen  stamps,  it  would  be  labouring 
the  matter  to  do  more  than  to  point  out 
that  LIS  bhe  average 
i  tamp  milling  at  Modder  B.  for  the 
whoL  L913,  whereas  the  figure  8'754d. 
hap]"  us  to  be  J  i  one  month  only, 
namely.     Novi  n  bi         ;       t — that    parti. 

i  ii    incidental!  ling   with  the   in- 

trod;  I   the  ))■'".    anil 

Mr.  White  evidently  wishes  it  to  be  in- 
terred from  the  figures  quoted  that  fchi 
Nissen    stamps    proved    mi  re    expensive    to 

hi.  In  this  he  is 
particularly  unfortunate,  in  view  of  the  fact 
thai  the  -t   over  the  three 

months  preceding  the  starting  of  the  Xissens 
was  9*3d.  per  ton  on  o  tonna  basis 
of  39,300  From  this  figure— without  ad- 
mitting the  c  such  an  assump- 
tion— tin'  opposite   would   appear  to  be  the 

Tin  unity   to  mi    i    a  c   mparison  of 

tin's  kind,  under  ideal  conditions,  rat  h 
occurs  on  our  mines,  experimental  work  in- 
variably having  to  be  sub  the 
exigencies  of  profit-making.  However, 
something  approaching  the  special  conditions 
enumerated  by  Mr.  White  obtained  at  the 
City  Deep,  Nissen  versus  Californian  stamp 
trials,  details  of  which  appeared  in  this 
Socii  !  in  October,  1911, 
which  it  will  1"'  *i  d  thai  in  trials  3  and  6, 
crushing  the  same  ore  through  |  in.  mesh, 
amongst  ether  ;i<1\  anl  igi  s,  the  screi  u 
ing  nt  the  pulp  showed  slightly  in  favour  of 
the  Nissen  stamps. 

K.    L.   GRAB  \M. 
Vpril.    1916 


CHEMISTRY. 

Investigation  of  the  Chief  .Methods 
Detecting  Hydrocyanic  Acid.  —  "  The  relative 
delicacy  of  the  principal  tests  for  hydrocyanic  acid 
was  determined  on  10  cc.  portions  of  solutions  of 
potassium  cyanide.  With  a  O'Ol'  ,  solution 
(0000393  jm.  I  N),  a  A  20  solution  of  silver  nitrate 
and  20%  nitric  acid  still  produced  a  precipitate; 
l lie    limit    was    reached     with    a     0  ilution 

(1    pt.    HCN    m   245,000),    when    the    turbiditj 

ly  when  viewed  through  a  column    12  cm. 
high  against  black  paper.      In  this  I  ilvan- 

use   an   excess  i  ver   nitrat         I 

ian  blue  ti  I    ained  with 

lution,    but   only   a 
dilutions.     The     most    dilu  n     which    gave 

(1   pt.    Hi  X    in  24,500).    'The 
yanide  into  ferrocyanide  is  probably 
i  lie    identification    as    ferric    thiocya- 
nati    is  possible  with  a  (n  I  tion.     The 

was    performed    by   addii  ;  ammonium 

sulphide  and  2  drops  of  -V    1   caustic  soda  to   II 

evaporating  to  dryness  on 
the  -■.  dissolving  the  residue  in  water  and 

■i  drops  of  (V  1  hydrochloric  acid,  and  adding  5 
drops  ii  I  ferric  chloride  solution.  The  addi- 
tion of  a  15%  caustic  potash  solution  and  a  few 
cc.     of    a    cold    saturated    solution    of    picric    acid. 

luces    i    ri   !   coloration,    but   the  limit  is  reach  A 

0'01%    solution    of    cyanide.     The    test     is 

recommended.     The   presence 

of   hydrocyanic  acid   is  indicated   by  the  production 

guaiacum 

copper    sulphate    solution,    or. 

.    in   the   liquid    itself  ;    but  a  3%   solution   of 

acid   and   a   1  :  1000  copper  sulphate  solu- 

is  to  be  preferred.     The  v  lution  that 

the    reaction    was    a    uliOOIH  Y     solution    (1    pt. 

Ht'X    in   2,450,000).      Certain  other  substances,   e.g., 

ammonia    and    cigar    smoke,    however,    produci 

same     effect,  "t — G.     Antji  /     of     the 

I,   1916,  p.  10S3. 
(J.   A.'  W.) 

lytic      1  (eposii  ;  Brass        "  The 

separation    potentials  of   copper  and   zinc  from   eom- 

ilu<  ions  wei  for  i  nrrent 

up    to    0'01    amp.     per    si],     cm.,    and    the 

influence    of    various    additions     to    the    bath,     as 

also    the    influenci     of    varying    (  't    tlie 

\    and    OH    ions,    on  tl  ectro 

lytically   deposited   brass,   determined.     The      tperi 
ments  showed  that    I  of 

de     potential     must     closely     approach     that 

he   d(  position   of   zinc   from   cj  a 
ions.      Whilst      in      potassium-copper      cyanide 
solutions   which  contain  at  least   2KCN    to   K  u 
■  I'd  in       the       salt 

1\  I   i;,c    \  '   .      I  he      carl, .id'  nation      is 

accompanied    b\     considerable     polarisation,     it    be 
comes,  at   least    with 

ible  in  solutions  of  the  salt  KCu(CN)s.  If 
increasing  quantities  of  K(  N  are  added  to  the 
latter   solutions,   the   polarisatioi     ii  irgely, 

long  before  all  the  CuCN  can  be  present  as 
IvI'udAl.       Uso    the    presence    of    K,Zn(CN),    in 

Sei   Moir  and  Graj    thi     lotm  ■■ '  Jum 
t  See  M..ir  addendum  to  paper,  October,  1910. 
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KCu(CN),    solution    causes    strong    polarisation    of 
the    copper    separation,    v  rought 

about,   just   as    in    the   solution   of   K2Cui 
KjZn(CN),,    a    rise    in    the   separation    potential    of 
tlie   copper  nearly   up   to   that   of  the  zinc,   and   as  a 
result,  electro  el  rom  the  i    lotion 

takes 

from   cyanide  solutions   can   be   raise  rably 

by  allowing  the  solutions  to  stand  and   by   heating 
them.     It   is   su  this   result    is   d 

»es    in    small    qua  E    colloidal    material, 

polarisatr  cathode    depends    in 

these    cases    on    continually    renewed    surface    layers 
(mechanical      passivity      of      the  — A. 

Honig. — Journal   of    th<-    Society    of    Chemical    In- 
dustry, Sept.  30,  1910,  p.  907.     (J.   A.   W.) 

The  Structure  of  Coal. — "  Suitably  prepared 
transparent  sections  of  coals  reveal  under  the 
microscope  the  fact  that  different  parts  of  the 
coal  substance  are  composed  of  different  materials. 
The  authors  have  undertaken  the  further  s 
tion  and  examination  of  the  different  parts  of  the 
coal  substance,  aiming  at  an  ultimate  correlation 
of  definite  morphological  tissues  or  portions  of 
tissues  of  the  original  plants  with  specific  chemical 
substances  now  in  or  yielded  by  coal.  When 
various  coals  are  treated  in  a  suitable  manner, 
certain  vegetable  debris,  such  as  wood,  spores,  and 
cuticles,  can   be  sepai 

■  d    sul;;,  ient  d  istinct 

i  an    be    obi 

ical   examination    to    be   mule.     For    exa le. 

the  authors  have  obtained  a   s  ip]  ';.   of  pure  cul 
freed   from   all   other   debris  of   the   cod    subsl 
sufficient  to  allow  of  a  study  of  its  behaviour  under 
different    modes  of   heat-treatment,    from   which   the 
products  of  its  destructive  distillation  can  be  d< 

mim  d    and    its    chem  il  ut  i ledua 

M.   C.   Stores  and  1!.   V.   Wheei 

1  ..  1916,  p.  1001. 
(J.    A.    W.) 


Influence   of   Iron-    Pyrites   on  the   Oxidation 
of     Coal  — "  Experiment?  eribed     showing 

thnt    iron    pyrite    Ins    a    minor   effect    on    the    o 
tion    of    coals,    and    its    presence    cannot    bi 
even    though     non-pyriti  Is    may    be    arc 

those   most    liable   to   ignition.     A    difficulty    is   ex- 
perienced    in    drawing    conclusions    from     the    per- 
centage  of    sulphur    in    a    coal,    as    pyrites    dis 
nated    throughout    a    coal    in    mi 
will   net  more   effe  '  than    larger  quantities   of 

nodular    pyrites.      Even    though    samples    be    drawn 
from    the    same    seam,    it    is    almost    impossible    to 
make  inferences  from  analyses,  ns  - 
may  e\i?t  in  the  phj    ical  of  occurrence, 

lit.    or  a    poor   n  it    is   stated,    a 

more    |  iting   inflm 

of    sulphur    on    the    i  coal." — T.    J. 

DtUvELEY. — Jovi 

Industry,  Oct.  10,  1910,  p.  1001.     (J.  A.  W.) 


Paper   Making    '■'iTE-inr.i    ; 

— "  Tambookie     grass     (Cyml ;on     Nardus    var. 

vallidus)  in     I  hi       in 

particularly    in    the    north  :  imple 

exampled    ranged    in    length    up   to   a    maximu 
5   ft.    0   in.,    with   a    d  111    ■'■    in     at   the 

lii  e.     On    digestion    with    cau  da    taml 

grass    yield-     ::7  1  hable    pulp 

Idiv    pulp    referred    to    air-dry    material),    sho 


an  a.  in.,  and   is  con- 

d   to   he   wi  11   adapted    for   pa] and 

to     have     a     value     In 

i  Bay 

districts  of  Zululand  and  sampl 
been  with     those    obtained     El 

Africa    and    the    Sudan.      I1  with 

causl : 

In   thi  of    both    th< 

■    irt    in 
the    r.i  n    aci  mint 

of    freight,    hut    they    could  half 

stuff  for  e  for  the  manufactun 

[nst. — Joui  ty    of 

cat      Industry,      Oct.      16,      1916       p.      1008. 
(J.   A.   W.) 


■    ■  Che    U.I       Bureau    of 

'    of   the    1 
ment.  of   the   Districl  tenta- 

ications    for    gasoline  -    have    been 

rted  for  criticisi 
others,   wil  i 
tions.     The  d    I   in 

ns.     The   requirements   laid   down    in 
:  hat  the  gasoline  and 
I   not  have   a  strong   i 
inline    should    be    free    from     " 
sulphur,   etc.,   and   should    not 
tain  an  exi  E   unsaturated   hydro- 

5,  i        too  1  of  highly 

tile  products  which  tend  towards  excessive 

isses  and  unneci  in  handling  and 

ne   should   not    contain   any  con- 
percentage   of   heavy   or  non-volatile   con- 
ints   which  prevent   the  atomisation   inl 

i     mixture    that    can    be    completely 
burnt.      The    limiting    percent  iges    of    the    cm: 
cuts  mentioned  will  t  n  in  the  final  s] 

rnal    of    th  <       mical 

y,   Pec.    15,   1916,  p.    1209.      (J.   A. 


A    Remedy  for   Slippery   Iron   Floors.— "Writ 
o  the  American  I .   Mr.   W.    A.    I 

—In  one  pai  I   of  our  sh   p  we  have  : 
area     of  r-plates     that     were 

tory  until  the  corrugations 
after  which  the  smooth-is  nsider- 

able  troubli  i  several  nasty  falls  of  the  men 

lhanced    because 
of  the  I  grease.     Roughi  ning  the 

plates   by   means   of   chipping   was   tried,    but    this 

itorily   nor   wil 
exci  m  plates,     It   then  occui  n  d   to 

u     to  o  rode  the  plates  slightly  as  often  as 

i  event  them  from  :  too  slip 

deep  rustin  irea, 

iy  of  the  i 
1  to  e  of  it  in  the  followin     n 

We  take  a  small  amount  of  po 

d  I    i.i   out    work, 

and  mix   it  up  thoroughly    with  a   large  quantil 
nd       I  hi 

:l the 

in  ordinary 
can  and  h  ft  to  lie  <r.  I       In  the  mo 

sand  i  :  ■     '  luced  by 

for 
ifter  which   the  process  i 
We   found   that  this  method    in  I         time  and 
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cost  and  was  more  effective  in  eliminating  danger 
from  slippery  iron  plate  floors  than  any  other  of 
which  we  have  read." — W.  A.  Lailer. — Indian 
Engineering,   Nov.    11,  1916,  p.   315.     (J.   A.   W.) 


METALLURGY. 

Removing  Iron  from  Tin  Ores. — -"Iron  is  one 
of  the  most  unwelcome  admixtures  in  tin  ores, 
since  it  is  reduced  to  the  metallic  state  in  the 
smelting  of  the  ores  in  the  calciner  or  furnace, 
or  is  dissolved  in  the  tin  bath  and  causes  losses 
of  tin  owing  to  the  formation  of  '  hard  heads ;' 
generally  speaking,  as  much  tin  is  lost  as  there  is 
iron  contained  in  the  ore.  In  order  to  reduce 
this  drawback,  it  has  been  proposed  to  remove 
the  iron  from  the  ores  in  different  ways,  as  by 
mechanical  dressing,  magnetic  separation,  and 
especially  treating  the  concentrates  with  chemical 
solvents,  for  example  hydrochloric  acid.  The 
ores  contain  the  iron  in  the  form  of  oxides  or 
sulphides  which  by  the  roasting  operation  are 
converted  into  oxides  soluble  only  with  difficulty. 
On  the  other  hand,  lixiviation  will  produce  com- 
pounds which  are  attacked  only  slightly  even  by 
concentrated  acids,  and  therefore  the  final  product 
obtained   still  contains  a  certain  proportion  of  iron. 

A  better  extraction  of  iron  in  the  lixiviating  of 
tin  ores  has  been  proposed  by  Giinzel  von 
Rauschenplat  of  Steglitz,   Germany.     By  his  treat- 


Removing    Iron    from    Tin    Ores. 

ment,  the  higher  iron  oxides  of  the  original  (of 
if  necessary  roasted)  ore — in  some  cases  after  a 
preliminary  concentration  by  any  approved  dress- 
ing process — are  converted  into  products  readily 
soluble  in  acids,  for  instance  into  Fe.O.,,  FeO,  of 
Fe.  For  the  reduction  of  these  higher  oxides, 
any  of  the  customary  reducing  agents  may  be 
employed,  for  instance  solid  coal,  carbon  mon- 
oxide or  hydrogen,  taking  care  to  keep  the  tem- 
perature so  low  that  the  cassiterite  is  not  attacked 
at  all  or  but  incompletely,  si  that  there  will  be 
present  a  tin-oxygen  compound  insoluble  in  acids. 
Gaseous  reducing  agents  are  preferred,  since  with 
them  it  is  easier  to  watch  the  reduction  and  to 
prevent  contamination  by  ashes.  For  hastening 
the  reduction,  temperatures  lying  between  300° 
and  500°  C.  are  employed,  acceding  to  the  nature 
of  the  ore.  With  these  temperatures,  the  major 
part  of  the  iron  is  obtained  in  the  form  of  FeO, 
and  only  a  small  proportion  in  the  form  of  metallic 
iron  or  Fe,0 

For  the  extraction  of  the  iron  from  the  reduced 
ore.  an  aqueous  acid  solution  is  used,  for  instance 
of  hydrochloric  acid  or  of  sulphuric  acid,  the 
reduced  product  being  treated  in  the  well-known 
manner,  say  on  the  counter-current  principle,  if 
necrssa*'v  with  heating  of  the  lyes  or  pref0,'ablv 
hydrochlo-ic  acid  ?as.  The  dry  reaction  product 
is  treated  with  this  acid  at  temneratures  Iving 
between  400°  and  500°  C.  T^e  iron  is  distilled 
in    the    form    of    volatile    chloride. 


The  accompanying  drawing  shows  apparatus 
suitable  for  carrying  out  the  process.  The  ore, 
after  being  crushed  to  a  fineness  of  from  5  to  5 
millimeters  is  fed  at  (A)  into  a  revolving  furnace, 
which  also  receives  a  supply  of  reducing  gases, 
such  as  producer  gas,  from  a  producer  (Bj  the 
hydrogen  coke-oven  gas,  or  blast-furnace  gases,  are 
admitted  through  a  pipe  (A')  at  the  lower  end  of 
the  revolving  furnace  or  drum.  This  drum  and 
the  material  are  heated  either  externally,  or  as 
shown  by  preheating  the  reducing  gases  on  their 
way  to  the  drum,  for  instance  in  iron  superheater 
tubes  (A"). — Minimi  a'>d  Engineering  World, 
Dec.   2nd,   1916,  p.   954.     (H.   R,   A.) 


Alloy  Steel  Castings. — "Mr.  David  Evans,  of 
the  Chicago  Steel  Foundry,  in  a  paper  submitted 
for  discussion  to  the  American  Foundrymen's  Asso- 
ciation, dealt  with  the  function  of  different  alloys 
added  to  steel.  Titanium  is  really  not  an  alloy,  as 
it  disappears  entirely  when  added  to  the  charge. 
Its  value  is  entirely  as  a  flux.  It  is  used  in 
several  different  forms  depending  on  the  process 
used  by  the  steelmaker.  Assuming  that  the  steel 
is  ready  for  the  addition  of  the  alloys,  the  50% 
ferro-silicon  is  first  added,  followed  immediately 
by  the  titanium,  4  to  6  lb.  of  the  latter  to  a.  ton 
of  steel  being  recommended.  In  open-hearth 
practice  from  six  to  eight  minutes  should  elapse 
between  the  addition  of  the  titanium  and  the  pour- 
ing of  the  first  mould,  but  in  converter  practice  the 
time  may  be  reduced  to  three  or  four  minutes, 
which  is  sufficient  for  the  slags  and  oxides  to  rise 
to  the  surface.  The  oxidation  of  titanium  is  a 
heat-producing  reaction,  so  there  will  be  no  danger 
of  chilling  the  steel  by  holding  it  for  a  few 
minutes  in  the  ladle.  In  Bessemer  practice  the 
steel  usually  comes  from  the  converter  too  hot  to 
be  poured  at  once,  and  a  few  minutes'  wait  is 
necessary,  whether  alloys  are  added  or  not.  Tita- 
nium has  proved  itself  a  safer  deoxidiser.  as  in  the 
use  of  aluminium  the  tendency  on  the  part  of  the 
pouring  gang  to  use  too  much  often  n  suits  in  the 
formation  of  alumina  in  the  finished  steel.  There 
is  an  erroneous  idea  among  some  steel  men  that 
titanium  prevents  the  fo-mation  of  blow  holes  and 
piping  in  ingots.  Its  action  is  to  prevent  the  for- 
mation of  a  number  of  blow  holes  throughout  the 
ingot   and   to   concentrate   all   of   them   in   one   place 

I  he  ton.     It  is  of  great  benefit  in  pouring  thin 
ns     where     clean,     hot     metal     was     especially 

ired,  and  a  maximum  of  strength  required.  The 
high  price  of  and  great  difficulty  in  securing  alumi- 
nium diving  the  past  year  or  so  have  done  much 
to  establish  titanium  in  the  steel  foundry  as  no 
mean  substitute.  As  regards  vanadium,  Prof. 
Arnold's    discovery,     in     1900.    that     1'25%     carbon 

I    .ill)   :(       vanadium  would  cut   75°i   more  than 

tl ime  steel  with  3%  tungsten  marks  the  former 

alloy's  real  entrv  into  metallurgv.  Steel  is  im- 
proved bv  the  addition  of  vanadium,  but  the  full 
will  not  be  realised  unless  the  steel  is 
properly  annealed.     When  fei-n-vanadium  is  added, 

II  s  immediately  into  solution  Through  its 
affinity  for  oxycen  and  nit>'ng-n  it  eomhines  with 
those  "ases.  when  thev  are  free,  or  united  with 
elements  bv  a  bond  "-eaker  than  that  of  vanadium. 
This  deoxidising  effect,  however,  is  purely  inci- 
dental, and  where  it  takes  pla<~e  to  such  an  extent 
as  to  cause  excessive  loss  of  the  alloy  in  the 
finished  steel  it  is  =>n  indication  that  the  steel  was 
not  properly  deoxidised  in  the  first  place.     To  t'.is 
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extent  it  performs  the  same  office  as  titanium  or 
aluminium,  but  is  far  too  expensive  to  be  used 
for  this  purpose  alone.  The  practice  seems  to  be 
fairly  uniform  among  steel  founders  to  add  0"10 
to  0"20  ',,  of  vanadium.  It  is  claimed  that  it  has  a 
peculiarly  intensifying  effect  on  the  other  elements 
in  the  steel,  or  on  alloys  added,  such  as  chromium, 
nickel,  tungsten,  etc." — David  Evans. — Iron  and 
Coal  Trades'  Review,  Jan.  12,  1917,  p.  42. 
(E.  M.  W.) 


MIXING. 

Hours  of  Work,  etc.,  ox  Transvaal  Mines  — 
"  It  is  generally  admitted  that  the  single  shift 
system  is  a  step  in  the  right  direction.  At  some 
mines  which  are  not  yet  in  a  position  to  adopt  this 
system  every  effort  is  being  made  to  get  on  to  this 
basis  as  soon  as  possible.  There  is  no  need  to  lay 
further  stress  on  the  great  importance  of  this — the 
main  step  to  economic  mining. 

It  is  well  known  that  only  a  proportion  of  actual 
time  underground  is  spent  on  productive  work,  and 
it  is  the  object  of  this  report  to  recommend  ways 
of   increasing   this  proportion. 

The  time  lost  varies  with  the  class  of  work  per- 
formed, but  is  greatest  in  the  case  of  machine 
stoping. 

The  subject  will  be  considered  under  the  follow- 
ing   heads  : — 

(n)    Transport   of   men   and    material. 

(b)  Machine  stoping. 

(c)  Hand   stoping. 

{d)    Tramming  and   shovelling. 
(')    Hoisting  of  rock. 
if)    General. 
Transport    of   Men    and    Material. — There    is    no 
doubt    that    the    governing    factor    with    regard    to 
facility  and  rapidity  with  which  men  and   material 
can  be  handled   depends  largely   on  existing  eondi* 
tions   on    each    mine.     It    will,    however,    be    found 
in   many  instinces   that,    with   an   inappreciable  out- 
lay, modifications  of  existing  plant  might  lie  made 
which    would   save    a    considerable    amount   of    time 
and   energy,   for  instance  : — 

The   installation  of  large  cages  to  carry  from   60 

to  80  men. 
The   use   of   trolleys   specially   constructed   for  the 
ensv  and  rapid   transport  of  1  irrrP  quantities  of 
timber,  rails,  and  other  material    with  suitable 
arrangements  for  the  speedy  handling  of  same. 
The   installation   of  underground   drill   sharpening 
and   other   shops   to   obviate   unnecessary   hand- 
ling ;    efficient    arrangements    for    dealing    with 
all    steel    underground.        (It    is    recommended 
that   special  trolleys  be  used    for  each  working 
level,    and    that    a    proper    system    of    checking 
steel,    both    inwards    and    outgoing,    be    intro- 
duced ) 
The  provision  of  facilities  for  cleaning  out  pump 

sumps. 
The  methodical  organisation  of  hoisting  time  and 
the     prevention     of     individuals     from     taking 
liberties    which    infringe    the    recognised    time- 
table. 
Machine    Stoping. — Machine    stope-s — h"tb    white 
and    col  ured— snend    little    more    than    half    their 
time   underground    in   actual  drilling.     Several   sug- 
ns   have   been    made   to    increase   the   drilling 
time. 

One  is,  thai  a  blasting  shift  should  be  introduced, 
i "  <  r  i  ■  I ,  I  ■  ■ .     :  i   |     •  .■!,,,). :  i  i  en  d  of 

his  shift,   at    the  expiration  of   which   pulling  down 


and   blasting   will   be   undertaken    l>  man. 

Theoretically,  there  seems  to  be  some  value  in  this 
suggestion,  but  it  has  not  proved  a  success  in  the 
past   where   tried. 

Another  suggestion  is.  that,  where  two  shifts  are 
worked,    the    practise    a(    present    f.      d  sful 

on   s.,Tp,-  iuiir~  of  running  two  drilling  shifts 
secutively   with   a   single  blasting   shift    at    the   end 
of    the   second    drilling   shift    should   be  adopted 

A  third  suggestion  is,  that  an  extra  incentive, 
to  take  the  form  of  a  bonus  on  footage  drilled  or 
fathomage  broken,  be  given  to  machine  boys.  If 
native  machine  stopers  could  be  induced  to  remain 
at  their  respective  mines  for  longer  periods,  so  as 
to  enable  them  to  understand  such  systems  and  the 
benefit  they  would  derive  therefrom,  the  standard 
of  efficiency  of  machine  stoping  would  be  raised. 
Hand  Stoping. — The  custom  of  allowing  hammer 
boys  to  leave  work  and  return  to  the  Compound 
after  completion  of  their  task  is  probably  a  gri 
incentive  to  work  than  the  money  paid.' 

Two  important  points  to  bear  in  mind  whilst 
considering  this  question  are  the  vast  difference  in 
the  drilling  ability  of  boys,  which  varies  from  SO 
in.  to  72  in.,  and.  owing  to  this  variation,  the  diffi- 
culty of  carrying  benches  in  a  stope  to  suit  all  the 
boys  in  a  g 

To   overcome   this   difficulty    the    gangs   mi^ht  be 
made    up    of   boys   of    similar   ability,    classified    as 
follows  : — 
Learners. 

P.ovs   able   to  drill    30   in. 
Boys   ah]-   to   drill   36   in. 
able   to  drill  42  in. 
Bovs  able  to  drill  two  holes. 
It    is    felt   that   the    system   of    allowing   boys   to 
leave    the    mine    before    having    done    ei  'lit    hours' 
work    is    wrong,    but    it    is    a    custom    on    the   Band, 
and    one   which    will   be  very   difficult   to   alt°r. 

Some  device  may  be  found  whereby  it  will  he 
possible  for  a  hammer  boy  to  drill  more  than  he 
does  to-day  without  the  expenditure  of  greater 
energy,  arid  this  v  ill  necessitate  the  breaking 
down  of  the  custom  referred  to. 

Tramming  and  Shovelling. — It  is  considered  that 
v   of   tramming   and   shovelling  on   these 
is  low.  (.wing  to  the  tvpe  of  boy  employed  on 
this  class  of   work   and    to   the   day's   pay  system    in 
I'       Tramming    and    shovelling   boys    should    be 
given    as    much    incentive    to    work    as   boys  of    any 
other    class,     and     wherever    possible    it    is    recom- 
mended that  I  lew  be  put  on  piece-work. 

The   tvpe  of   truck   has   a   great   deal   to   do   with 
the  tramming   efficiency,   and   the   use   of   true! 
larger  capacity,   fitted   with  a  more  modern  type  of 
wheel.  .1 

To  assist   efficient  tramming,   attention   should   be 

paid  to  rock  chutes,  tips,  ore-bins  and   the  shape  of 

In     addition,     carefully     graded     tracks, 

straightened    oul     wherever     possible,     with     cheek 

rails  on  ell  sharp  curves,  are  reeomnn  l 

TTo  Uino    •'   Hock — The  largest  size  of  skip,  com- 

h  1 1 wer  of  the  ei  gine,  is  advocated. 

ity.  suited    to   the   require- 

'  f   the  le. ,.]   ,,,-   i  o.  els   of   b0th    \  erl  i    il   and 

led,    in   order   that,   as 

skipmen    i  ited    from 

makhr       i  ary  tnos  with  empty  skins      Shaft 

rails    should    he    suffii  i  ntly    hi 

ined    during   eai  h    trio. 

General.  -The   capacity   of   nun    i  fork 

is  an  important   point  to  bear  in  mind   when     tudy- 
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he    quest  ion   of   houi  ndei 

i    anisation    of 
-   on    the    lines  |  rid    tribal   | 

i>t'  work,  such  as,   for  in- 
■.    the    pn  Ferenc  ■  th       Xosa     for 

Further  m    of    tuition    might 

i     made    ap   along 
work  or  contract 
ful. 
The  time  taken  bv  a  native  to  get  to  work  should 
recer  e  i  t  down  th 

of   feet  with  a  loarl  of  drills  on   his 
sitates   the   ex]  endil  -   and   it    is 

unlikely    that    under    thesi     conditions    the    lab 
arrivi  pla 

ion  to  ensure  that   every   nat  ivi 

break  I  the   coi nd 

he  shall  have  a     bn  ak  '  in  the  of  the  shift, 

with  the  iss  I,  a       :  ictors 

worthj    of   consideration   with   a   view   to   incn 

rvisor,  and 
use  of  1  ust  be  en 

i  r   to    inculcate    t  hese    ess*  • 

human  factors,  rigid  discipline      :i  <  u  tor 

in  saving  time— must  exist.     E'  dual  must 

be  made  to  feel  his  responsibility  and   should 
no  opportunity  of  shirkin  ewhere 

■m   which   permits  of    I 
than  one  person.     Di     >    lini     in 

will  thus  be  more  than  a  catchword   and    I 

iductive,   so  far   as    tl  ity   of 

■  allows. 
Finally,   it   is   recommended   that 
of   underground  work,   mtives   should   be   given   an 

tunity   foi  European! 

It  is  ■  I  that  some  such  system  of  pa 

•  I'    this    |  !  sufficiently 

realised    in    the   past  ippendi  ■>    to    Reports   on 

Time   and   Labour    Saving 

tion  of   Mine   Managers  of  the  Transvaal.   August, 
1915.     (il.   H.  Sm.) 


MISOELLANEOl  S 
Gape    Asbestos   Industry. — "In   a   recently' pub- 
I     Government     report    on    mining     in 
■.  a  description  of  the  o  i 
and    of    the    product    is    given,    together    wit 

: 
for     commercial     purposes,         '    ■  he 

ts  in   the  i    of    i  lape   I 

is  indicated,  the  three  districts  of  Kiminnn.  Hav. 

I 
1  ■■  in    the    world.     The 

i  !ape     v-   bi  stos    '  'on  todies 

for  milling  and  manufacturing  the  product  in  Eng- 
land, Turin,  and  Hamburg,  whilst  a  sister  com- 
pany in  Paris  has  been  i  !  the 
interests  of  the  company  in  Frame.  The  cheapness 
of  workins,  due  to  I  i  is  remarkable, 
as  also  the  freedom  from  accident  The  author 
that  all  pr  ■  I  mid  be  worked  on 
an  underground  system  from  the  start  The  classi- 
'i  of  the  product  based  generally  on  the 
length  of  the  fibre  is  discu  sed  '  understood 
that  for  textile  pur]  at  25  of  the  fibre 
must  be  1  in.  and  over.  Outside  such  purpi 
the  ■  should  be  a  good  market,  as  in  roofing 
matcial  in  which  the  length  of  the  fibre  is  less 
important.  The  whole  Cape  output  of  blue  asbestos 
realises  at   present  an   average  of   about   £25   a   ton 


landed  in  England.  Comparative  analyses  of  blue 
asbestos  and  white  asbestos  (Canadian)  are  given. 
Blue  asbestos  possesses  great  heat-resisting  proper- 
ties, and  is  said  to  be  unaffected  by  moisture, 
ordinary  acids,  chemical  solutions,  and  particularly 
sea-water.  The  production  of  asbestos  in  various 
countries  is  given,  indicating  a  remarkable  increase 
in  the  figures  for  Cape  Colony.  With  the  assur- 
ance of  a  widening  market  the  future  progress  is 
likely  to  be  much  more  rapid. — G.  E.  B.  Frood, 
'.-rubber  ./.,  1917,  53,  17-20 — Jon  rial  of  the 
Society  <>i  Chemical  Industry,  Jan.  31.  1917,  p.  82. 
(A.   V, 

New  Book. 

The  Mining  World  Ixdex  of  Current  Litera- 
ture. Vol.  IX.  First  Half  Year,  1916.  Pub- 
lished  by  Mining    World   Co.,    Chicago. 

This  handy  medium.  8vo  volume,  of  about  250 
pages,   is  divided   into   four  parts,  viz.  : — 

Part   I. — Geology   and   Mineralogy. 

Part    II. — Ores    and    Mineral    Products. 

Part   III. — Techno] 

Part    IV. — Miscellaneous. 

It  contains  a  list  of  the  publications  indexed, 
index   of   author's  names   and   also   a   subject   index. 

This  book  should  prove  most  useful  to  all  who 
wish  to  keep  au  courant  with  modern  technical 
literature   in   these   departments  of   industry. — J.W. 

Abstracts  of  Patent  Applications. 

^C. )     17.17.      Andrew    Frederick    Crosse.     An     im- 
il  process  for  the  production  of  a   solution 
of    chloride    of    lime    and    apparatus    for    use 
therein.      20.1.17. 
This   application    relates    to    a    process    of    manu- 
faeture    of    calcium    hypochlorit  icularly    in 

solution,    and    to   a   special    apparatus    f  r    carrying 
out    this   process.     In   carrying   out   the   process,   an 
of   milk    of    lime    is   formed    by    agitating 
mixed    with    lime    by    means   of    air   or   other 
suitable   gas  under  pressure.     I  is   is  intro- 

d  during  the  agitation,  forming  hypochlorite 
of  calcium.  Bv  means  of  the  continuous  displace- 
ment of  the  formed  hypochlorite  by  fresh  milk 
of    lime,    and    bv     m  natic     with- 

drawal,   the    chlorine    added,    is    continuously    react 
ing    with    fresh    milk   of    lime,    and  hlorite 

of    constant    strength    is    formed    an  Irawn. 

The    appa;  i  ont  inuous 

water    feed;    a    generator   for   evolvi  ne   bv 

on;    and    an    agitating    vessel    con- 
ne    in    whii  h    agitation    is 
carried  on  by  means  of  an  air-lift  and  displacement 
i         Lution    is    effected    bv    means    of    a    circular 

Changes  of  Address. 

Ingram,    .T..    to    c/o    H.    Wood,    Esq.,    P.O.    Box 

111,    Poodepoort. 
Jones,   Aches  in.  J.,  l/n  Millsite;    Van  Ryn  Deep, 

Ltd..  P.O    Box  225,   Benoni. 
Eowe,    C.,    l/o    Cleveland;    Ferreira    Deep,    Ltd., 

Pit     Box    1021.  Johannesburg. 
Salktxson,     A.,     l/o     Brakpan  ;     P.O.     Box     231, 

Johannesburg. 
Sharplev,      H.,     l/o     Piggs     Peak:     Post     Office. 

Barberton. 
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Proceeding's 

AT 

Ordinary  General  Meeting-, 
May  19,  1917. 

The  Ordinary  General  Meeting  of  the 
Society  was  held  in  the  South  African 
School  of  Mines  and  Technology  Building 
on  Saturday,  the  19th  May,  1917,  Prof. 
J.  A.  Wilkinson  (President)  in  the  Chair. 
There  were  also  present:  — 

13  Members:  Messrs.  Jas.  Gray,  II  A. 
White,  .1.  Chilton,  C.  Toombs,  John  Watsdh, 
Dr.  W.  A.  Caldecott  (Members  of  Council), 
X.  M.  Galbreath,  C.  J.  Gray,  W.  H.  Jane, 
E.  A.  Osterloh,  J.  J.  R.  Smythe,  J.  A. 
Taylor  and  T.  P.  Waites. 

3  Associates  and  Students  :  Messrs.  0. 
A.  Gerber,  J.  Gibson  and  J.    \.  Woodburn. 

4  Visitors  and  Fred  Rowland  (Secretary). 

MINUTES. 

The  Minutes  of  the  Meeting  held  on  the 
21sf  April,  1917,  as  recorded  in  the  April 
Journal,  were  confirmed. 

ELECTION   OF    NEW    MEMBERS. 

Messrs.  C.  Toombs  and  -las.  Gray  were 
elected  scrutineers,  and  after  their  scrutiny 
of  the  ballot  papers,  the  President  declared 
the  following  gentlemen  unanimously  elected 
to  membership  :  — 
Rogers,  Arthur  William.  P.O.   Box  101,  Pretoria. 

Geological   Surveyor. 
Thomson,    Alexander    Robert.     Wankie  'Colliery, 
Rhodesia.     Mine  Manager. 

Since  the  last  meeting  the  following 
gentlemen  had  been  admitted   Associates  of 

the  Society  :  — 

Blewett.  \V. ,  c/o  Messrs.  Kynoch's,  Ltd..  Bir- 
mingham.   England. 

Steart,  Frederick  Anthony,  Mines  Department, 
Dundee,   Natal.     Deputy  Inspector  of  Mines. 

General  Business. 
visit  to  chandler's  brewery. 
The  President:     A  week  ago,  as  you  are 
aware,  we  had  a  very  pleasanl    and   a    verj 


profitable  excui  iion  to  Chandlers'  Brewery, 
at  Ophirton.  The  malting  floors  which,! 
think,  must  be  quite  model  floo.s  for  South 
Africa,  deserve  special  mention,  and  also  the 
i  id  bhai  I  he  indusl  ry  may  be  described  as 
being  almost  wholly  South  African.  The 
barley   required    comprises  98      of  the  raw 

solid   material,   and   is  wholly   South   African, 

and  the  brewei  expressed  himself  as  being 
very  delighted  with  the  quality  grown  in 
this  country.  The  only  importation  consists 
of  the  hops,  which  makes  up  the  other  2    , 

hence  is  not  verj   Ear  from  the  mark  in 

calling  it  a  huh  South  African  industry- 
There  is  no  need  for  me  to  dilate  further 
on  this  \  isit,  except  to  say,  thai  I  am  very 
glad,  that  il  u  a  -  so  well  attended.  I  have 
very  much  pleasure  indeed  in  proposing  that 
the  thanks  <>l  the  Society  be  tendered  to  the 
directors  and  staff  of  the  brewery,  who  so 
kindly  and  so  thoroughly  undertook  the  work 
of  showing  us  their  plant  on  that  particular 
afternoon.     (Confirmed   with   acclamation). 

ANNUAL  GENERAL  MEETING. 

The  Secretary:  I  would  like  to  draw 
attention  to  the  fact  that  the  Twenty-first 
Annual  General  Meeting  of  the  Society  will 
be  held  on  the  fourth  Saturday  in  next 
month,  the  23rd  June,  at  the  usual  time 
and  p] 

Nomination  Forms  for  the  election  of  the 
new  Council  and  Officers  have  been  sent  out 
bo  all  members,  and  should  be  returned  to 
me  not  later  than  the  24th  May,  after  which 
the  Ballot  Forms  will  be  sent  out  in  due 
course 

GOLD     IN     PEBBLES. 

The  Secretary:  Following  certain  discus 
sion  on  Dr.  Mellor's  paper  on  the  "Con 
glomerates    of     the     Witwatersrand,"    the 

following  letter  has  1 □  received  from  .Mr. 

Vies    Sclanders,  the  I  a'  of  the 

Eldorado  Banket  G.M.  Co..  Rhodesia:  — 

"  Some  time  ago  your  Society  had  a 
discu  the  occuri    i    ■    of  gold  ir. 
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banket  formation  and,  I  think,  it  was 
maintained  that  though  gold  was  asso- 
ciated closely  with  the  pebbles,  it  was 
not  known  to  be  actually  in  the  pebbles 
themselves.  This  mine  was  referred 
in  the  discussion.  Quite  recently  I 
split  up  a  pebble  from  this  mine,  which 
showed  a  good  deal  of  gold  between  it 
and  a  schist  matrix.  I  am  sending  you 
a  portion  of  the  pebble  showing  gold 
actually  in  the  pebble  itself.  This  is 
the  only  instance  I  have  heard  of  in 
this  mine,  and  will  be  of  interest  to 
your  Society." 


The  pebble  was  handed  round  for  the  in- 
pection  of  members  present. 

SUGAR     FOR      DUST     FILTERS. 

Mr.  James  Gray  (Vice-President):  I 
would  like  to  point  out,  in  connection  with 
the  discussion  on  this  subject  at  the  last 
in  'ting,  that  it  was  stated  in  the  Journal 
that  I  said  the  sugar  used  should  pass  a 
2ii  mesh.  This  is  slightly  wrong,  and 
should  read  as  follows:  "  it  should  pa 
10  mesh,  and  remain  on  a  20,  in  other 
words  [-10  +  20]. 


THE  NATAL  COALFIELDS— 1' HASKS    IX    DEVELOPMENT. 


By  Wit.  Taylor  Heslop,      (St.  George's  Colliery). 


Nearly  fifty  years  ago  Peter  Smith,  the 
father  of  Dundee,  commenced  to  dig  coal 
from  an  outcrop  in  the  bed  of  the  spruit, 
near  to  the  present  day  town  of  Dundee. 
With  rail-head  somewhere  to  the  south  of 
Ma ritz burs,  the  demand  for  coal  was  very 
limited.  The  method  of  working  was  simple 
in  the  extreme.  The  "  colliery -owner  " 
made  a  charge  of  ten  shillings  per  ox  wagon 
load,  and  allowed  the  purchaser  to  dig  the 
coal  and  help  himself ! 

During  the  year  1888  the  railway  was 
completed  to  Dundee,  the  railway  truck  dis- 
placed the  ox-wagon,  and  the  Dundee  Coal 
Co.  commenced  active  operations  at  Dun- 
dee. In  the  year  1889  the  coal  output  made 
up  from  collieries  at  Sundays  Power, 
Wessels  Nek,  and  Dundee,  reached  a  total 
of  25,609  tons.  Since  then  there  has  been, 
not  a  rapid,  but  a  steady  progress  year  by 
year,  with  hardly  any  set-backs  except  those 
due  to  the  incidence  of  war. 

During  those  many  years  of  development 
there  have  been  phases  and  landmarks  of 
history  of  sufficient  interest  to  be  placed  on 
record. 

In  1881  the  Natal  Colonial  Government 
employed  Mr.  Frederick  North  to  report  on 
the  coal  resources  of  the  Colony  of  Natal. 
North  traversed  from  end  to  end  a  country 
without  railways,  without  roads,  and  with 
only  rudimentary  topographical  maps.  He 
compiled  a  mass  of  sections,  and  analyses  of 
coal  as  it  occurred  at  the  outcrops,  that 
are  still  of  great  value  for  reference.  He 
made  maps,  which  still  give  reliable  infor- 
mation as  to  outcrops,  and  only  erred  by 
including  a  few  areas,  as  probably  coal  bear- 
ing,  which  subsequent  boring,  or  geological 


investigation,  have  proved  to  be  barren. 
His  investigations  furnished  justification  to 
the  Government  of  the  day  to  push  north- 
ward from  Maritzburg  with  railway  develop- 
ment. By  the  time  the  railway  had  reached 
Ladysmith  the  opening  of  the  Band  Gold- 
fields  gave  courage  to  the  more  timid  of  the 
advocates  of  railway  development.  The  first 
proposals  were  to  lease  the  present  route  of 
the  main  line  of  railway  at  Elandslaagte, 
follow  the  old  transport  road,  pass  through 
the  Biggarsberg  Range  at  One  Tree  Hill, 
and  on  by  Calabashlaagte  to  Newcastle. 
This  would  have  left  the  whole  of  the 
Dundee  District  miles  away  from  the  rail- 
way. More  recent  investigations  made  by 
Mr.  F.  A.  Steart,  Inspector  of  Mines,  have 
proved,  that  this  route  would  have  left  the 
coal-bearing  areas  near  Wessels  Nek,  have 
traversed  an  older  geological  formation,  viz., 
Ecca  Shales,  for  about  fifty  miles,  and  only 
again  touched  the  coal  measures  when  with- 
in a  mile  or  two  of  Newcastle.  Fortunately 
at  that  time  Dundee  had  some  zealous 
champions,  amongst  whom  the  late  Sir 
George  Sutton  and  Mr.  C.  G.  Willson  were 
conspicuous,  whose  advocacy  secured  an 
alteration  of  the  route,  by  way  of  Glencoe 
Junction  and  Hatting  Spruit. 

From  Glencoe  Junction  the  Dundee  Coal 
Co.  constructed  a  branch  railway  to  Dundee, 
and  very  soon  the  coal  trade  became  an 
active  factor  in  the  public  economy  of  the 
Colony  of  Natal.  Railway  connection  to  the 
coalfields  was  of  vital  importance,  not  only 
to  the  collieries,  but  also  to  the  railways, 
and  the  colony.  Before  that  time  all 
locomotive  coal  was  imported,  and  in 
1885-6  the  cost  of  running  the  railway  was 
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six  shillings  per  train  mile  and  the  actual 
earnings  were  slightly  less  than  that  amount. 
The  railway  was  being  run  at  an  actual  !<  ss 
By  the  end  of  18S8  the  running  costs  had 
i!  reduced  to  four  shillings  per  train  mile, 
and  the  earnings  had  jumped  up  to  seven 
shillings  and  four  pence.  From  the  verge 
of  insolvency  the  railway  had  become  a 
highly  profitable  institution,  arid  the  credit 
of  the  Colony  was  saved. 

The  Dangers  of  Fired  imp. — For  some 
years  all  the  coal  was  worked  from  outcrop 
adits,  and  shallow  pits,  in  a  primitive  way, 
and  with  primitive  appliances.  During 
1897  the  Natal  Navigation  Collieries  put 
down  a  pit  to  a  depth  of  200  feet  and  en- 
countered considerable  quantities  of  fire- 
damp on  reaching  the  coal.  Firedamp  be- 
came an  active  menace  to  safety  in  coal 
mining,  and  the  collieries  were  hardly  pre- 
pared for  it.  Mining  regulations  also  were 
crude  and  ineffective,  and  the  Government 
appointed  a  Commission  to  compile  new- 
regulations.  With  deeper  sinkings,  the 
question  of  fire-damp  assumed  more  serious 
proportions.  In  1899  an  explosion  took 
place  at  St.  George's  Colliery,  resulting  in 
the  death  of  one  European  and  three 
natives,  and  injuries  to  five  others.  About 
this  time  smaller  explosions  took  place  at 
Elandslaagte,  Natal  Navigation,  Campbell 
Colliery  and  South  African  Colliery.  In 
1901  one  European  and  thirty  natives  were 
killed  by  an  explosion  at  the  Campbell 
Colliery.' 

In  lflOG  an  explosion  took  place  at  Elands- 
laagte Colliery,  resulting  in  the  death  of 
eighteen  natives  and  Indians.  The  culmi- 
nating explosion  of  the  coal  field  took  place 
at  Glencoe  Colliery  in  1908  when  twelve 
Europeans  and  sixty-three  natives  lost  their 
lives.  In  this  explosion  two  new  features 
for  this  coalfield  were  introduced;  firstly, 
the  mine  took  fire,  and  a  series  of  some  six- 
separate  explosions  took  place,  and  secondly, 
the  final  explosion  was  partly  due  to  fire- 
damp and  partly  to  coal  dust. 

A  few  months  later,  an  explosion 'similar 
in  almost  every  respect,  except  that  there 
was  no  loss  of  life,  took  place  at  the  Cam- 
brian Colliery.  Such  a  series  of  disasters 
naturally  had  a  salutary  effect  on  the  con- 
duct of  mining  operations.  More  care  was 
exercised  in  supervision,  both  by  Managers 
and  Inspectors,  and  in  the  actual  work  of 
mining,  experience  was  gained  by  both  white 
and  black  employees. 

The  methods  and  customs  of  the  outcrop 
collieries  of  the  Transvaal  and  Natal  had  to 


gradually  discarded  or  revised.  Venti- 
tns  of  Capel,  Schiele  or  Waddle  types 
'  I  nearly  every  colliery.  The 
use  (.1  any  but  "  permitted  "  safetj  explo- 
sive's was  stopped,  and  shot  firing  by  elect ri 
city  became  universal.  At  a  later  stage, 
when  the  dangers  of  coal  dust  became 
manifest  "  stone  dusting  "  not  only  of 
main  roads,  but  of  completed  workings 
near  the  faces  was  adopted.  The 
stone  dust  generally  employed  consists  of 
sifted  ashes,  and  does  not  contain  sufficient 
silica  to  be  a  source  of  danger  to  health. 

The  Deeper  Sinkings  and  the  Dolcrite. — 
As  the  sinking  of  deeper  shafts  were  pro- 
ceeded with,  it  was  found  that  large  hori- 
zontal sheets  of  intrusive  dolerit»  had  to  be 
passed  through,  and  this  is  a  characteristic 
I  lature  of  the  coalfield.  The  coal  in  proxi- 
mity, or  even  at  considerable  distance  to 
the  dolerite  was  naturally  coked  by  the 
tremendous  heat,  and  converted  into  anthra- 
cite or  semi-anthracite,  according  to  whether 
it  was  near,  or  further  away  from  the  origin- 
ally molten  rock.  These  lateral  intrusions 
of  molten  igneous  rock  extended  in  many 
cases  for  several  square  miles,  and  in  thick - 
n<  -  up  to  400  ft.  As  the  sheets  of  dolerite 
cooled,  they  contracted  to  some  exoent, 
forming  vertical  cleavage  planes,  producing 
huge  polygonal  columns,  sometimes  hexa- 
gonal, but  often  irregular.  Near  the  adja- 
cent sedimentary  rock,  with  which  it  was  in 
contact,  cooling  was  more  rapid,  and  in  con- 
sequence there  was  a  kind  of  case-hardening 
which  left  the  dolerite  sheet  always  hardest 
at  the  outside  and  softer  and  more  coarsely 
granulated  in  the  centre.  The  basaltic 
columns  of  the  Giant's  Causeway,  in  the 
North  of  Ireland,  and  at  Staffa  and  Iona  in 
Scotland,  are  familiar  examples  of  the 
columnar  structure  above  described.  In 
the  upper  reaches  of  most  of  the  mountains 
of  the  high  veldt,  the  same  formation  can 
be  observed. 

In  sinking  through  such  rock  the  miner 
found  it  exceedingly  hard  to  drill  and  to 
blast,  and  heavy  charges  of  explosive  were 
required,  and  in  such  hard  rock  progress  was 
slow  and  difficult.  The  extra  hardness  of 
the  upper  portion  of  the  sheet  gave  a  sense 
of  security,  but  the  vertical  columns, 
although  hard,  were  only  loosely  attached 
to  each  other.  Moreover,  they  frequently 
were  not  truly  vertical,  and  as  the  shaft 
was  deepened,  on  one  side  or  the  other,  the 
foundations  of  one  of  the  huge  columns  were 
gradually  undermined,  and  there  was  grave 
danger  that  even  in  a  well  timbered  shaft, 
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an  undermined  column  would  slip  down, 
drag  the  timber  with  it,  and  thus  be  a  source 
of  danger  to  the  workers. 

At  the  Ocean  Colliery,  to  the  south  of 
Elandslaagte,  and  at  the  original  South 
African  Colliery,  shafts  were  sunk  through 
the  dolerite,  and  abandoned  after  comple- 
tion. At  Glencoe  and  Cambrian  Colliery, 
thick  sheets  of  dolerite,  in  the  latter  case 
280  ft.,  were  successfully  sunk  through.  In 
addition  to  the  columnar  structure  already 
mentioned,  the  dolerite  has  a  distinct, 
although  less  clearly  defined,  slatey  cleavage 
which  is  at  right  angles  to  the  column.  This 
characteristic  is  of  considerable  value  when 
bore-hole  cores  have  to  be  examined  with 
a  view  to  determination  whether  the  dolerite 
exists  in  the  form  of  a  sheet  or  otherwise. 
At  the  junction  with  the  country  rock  there 
is  frequently  a  certain  amount  of  "  absorp- 
tion "  matter,  i.e.,  sedimentary  rock  has 
been  fused  and  absorbed  into  the  igneous 
flow.  The  variations  of  texture  and  colour 
at  points  as  far  as  4  ft.  from  the  contact  are 
evidence  of  this.  Against  the  contact,  sand- 
stones are  frequently  fused  to  quartzite,  and 
shales  are  robbed  of  their  carbonaceous 
components,  and  have  become  white  in 
colour,  instead  of  blue  or  black. 

The  Action  of  Dolerite  on  Coal. — The 
difficulties  incidental  to  the  piercing  of  the 
dolerite  sheets  in  order  to  reach  the  deeper 
coal  seams,  serious  though  they  may  be, 
are  trifling  compared  to  the  geological  effects 
of  the  dolerite  on  the  Natal  coalfields. 
There  are  comparatively  few  places  in  the 
coalfield,  where  a  dee])  drill  would  not. 
intersect  one  or  more  horizontal  sheets  of 
dolerite.  The  extent  and  continuity  of  these 
intrusions  is  without  parallel  in  any  coalfield 
of  the  world.  In  other  fields  the  igneous 
intrusions  may  be  of  a  larger  scale,  hat  the 
extent  of  lateral  travel,  in  the  shape  of 
sheets,  is  very  much  less.  A  vertical  in- 
trusion will,  by  the  heat  emitted  at  the  time 
of  extrusion,  deleteriously  affect  the  coal  for 
some  yards  on  either  side,  but  the  horizontal 
sheets  frequently  affect  the  coal  over  areas 
many  square  miles  in  extent.  Between 
Hatting  Spruit  and  Dannhauser,  and  extend- 
ing east  and  west,  there  is  an  area  of  over 
50  square  miles  in  extent  affected  in  this 
manner.  Several  years  ago  the  writer  esti- 
mated, that  about  three-fourths  of  the  Natal 
coal  areas  were  affected  by  igneous  action. 
Subsequent  exploration  and  investigation 
indicates  that  90%  would  have  been  a 
much  nearer  estimate,  and  that  of  the  total 
coal  areas  of  Natal,  not  ten  per  cent,  can  be 


be  considered  of  sufficiently  good  quality  for 
present  day  market  requirements. 

The  speculator,  who  has  the  misfortune  to 
lay  out  his  money,  without  making  sure  that 
he  is  exploiting  some  of  that  ten  per  cent, 
of  good  coal,  instead  of  some  of  the  ninety 
pei  cent,  of  inferior  mineral,  is  likely,  there- 
fore, to  pay  dearly  for  his  experience.  Thanks 
to  tiiose,  who  have  paid  thus  dearly,  Natal 
coal  is  not  a  popular  field  for  the  capitalist. 

The  stranger  to  Natal,  whether  mining 
engineer  or  layman  as  far  as  coal  is  con- 
i.  frequently  asks  how  it  happens  that 
in  Wales  and  in  Pennsylvania  anthracites 
and  semi-anthracites  can  be  used  to  such 
advantage,  whereas  in  Natal  it  should  be 
discarded  as  useless.  In  Wales,  anthracite 
is  mined  to  a  considerable  extent,  and  used 
for  special  purposes,  such  as  malting,  and 
in  suction  gas  producers.  The  semi-anthra- 
cite, or  steam  coal,  containing  12%  to  15% 
of  volatile  matter,  is  used  for  naval  purposes, 
and  is  considered  the  best  steam  coal  in  the 
world.  The  Pennsylvania  anthracite  is  used 
almost  exclusively  in  New  York  for  domestic 
purposes,  and  is  also  used  extensively  for 
steam  -  producing  purposes.  Then  why 
should  a  similar  class  of  coal  be  refused  a 
market  in  Natal? 

The  best  answer  to  this  question  is  to  try 
the  experiment  of  burning  Natal  anthracite. 
If  we  burn  a  piece  of  bituminous  coal  we 
notice  that  tarry  matter  bubbles  from  it, 
and  that  the  whole  lump  swells  up,  and 
leaves  a  porous  spongy  cinder.  The  Natal 
anthracite  on  the  contrary  does  not  swell 
up  and  become  spongy,  bul  decrepitates 
violently  into  splinters,  which  burn  from  the 
outside,  until  surrounded  by  a  non-conduct- 
ing jacket  of  ash,  which  shuts  off  the,  further 
ace  iss  of  oxygen.  This  ash  in  reality  con- 
tains a  nucleus  of  unburnt  coal,  and  that 
nucleus  represents  lost  fuel  and  reduction 
of  efficiency.  The  envelope  of  ash  indi- 
cates retarded  combustion,  i.e.,  a  slow  burn 
ing  coal.  The  Welsh  coal  with  only  1  bo 
i if  ash,  cannot  furnish  sufficient  material 
wherewith  to  manufacture  a  combustion 
retarding  envelope,  and  moreover  has  not 
the  same  violence  in  decrepitation.  The 
Ann  rican  coal  has  more  ash  than  the  Welsh, 
but  less  than  Natal,  and  experience  has 
compelled  the  use  of  shaking  fire  bars  fco 
throw  (iff  the  superfluous  ash,  and  thus 
accelerate  combustion.  Some  day,  not  so 
many  years  hence,  we  shall  be  compelled  fco 
adopt  similar  expedients.  Meanwhile  there 
are  large  areas  of  coal,  more  or  less  affect*  d. 
for    which     there    is    no    present    demand. 


May  I'll; 


Taylor   Hedop, 


although     bye -products     and 
developn  I  iirnish  an  oul  It 

The  l 
coal  dep 

-      Of      illtl'l'N   I    11  ':■ 

In  an 
writer,   coal  was 
17  ft.  from  intrusions  22 

Winn  '. — In  the  early  0 

the  industry  all  1 

I  o  support 

tion.  and  un- 

reliability of  native   labour  eo 
mam  ion  to  m 

ethods    of    coal-cutting.       To    Mr. 
David    Hart-  ,    the 

honour  of  being  the  fir  I 

I  coal  cutl  not  i  I,  but 

into  Africa.     In  1899  he 
rnent  il  J 

I 
Jeffr  and  more 

In 

trie  loeomotivi    .  ; 
plan!  the 

i  n  e . 

Scarcity  oi  natr  i  labour  i    mpelled  ol ' 
collieries  to   follow   suit.     Where   fire-damp 
was  prevalent,  electricity  as  a  motive  power 
was   inadmis  !    i  dlie:  ies 

obliged    to    instal    compressed    air.        With 
com;  lir,  there  was  more  latitude  in 

the   choice  of  coal-cutting  machines.        St. 
George's    Colliery    adopted     the    American 

Puncher  "  of  Sulliv  i 
an  Americanism,  '"fool-proof"  in  character. 

Natal     Navigation,      with     characteri 

on  adhered  to  the  Jeffry  type 
already    proved   by   Harris   at    Elandla; 
At  the  Durban  Navigation,  Mr.  T.  G.  Colqu- 
houn  introduced  !;  I  ol  percussive 

machine,   and  his  example   was   followed   by 
the     Glencoe     and     Cambrian      Collii  i 
Gradually  every  colliery  installed  some  form 
or  other  of  mechanical  coal  cutters. 

At  most  of  the  collieries  mining  is  on 
"  bord    and    pillar  "    system,    the    "  bords  " 

:  ,  the  size 

of  pill  irs  1 

lar  '  i  hi'  shallow  mines 

r  double 

'        I  Mel'- 


od  roof  tempted  with 
The  long-wall 
tdopted  to  am. 
be  i  ; 

very  much  in  its  favour. 
'•    the     h  I     the     tr 

ms  to  th 

ndi- 
•    ordinary  s\ 

principle  i-neck  joe] 

ages  in  point 
of   bi  nence  costs. 

ile  held  1 
i  ial   of   t: 
aid  not  be  <  as  the  material  ol 

rope.   The  jus 

the  rop 

-lip   through    it.      The   ere 

!  a    mild 

In 

a    C    type    v 
operating  on  clutch.     In  others  the 

rope   is   carried   round   the  branch   and 
to  the  ■  I  case  a 

a  ails   stop 
electric  1 
motives    were   employed   to   a   considerable 
nt  at  Dundee  and  Elandslaagte,   using 

i  urrent  at  about  250  vol 
overhead  conductors,  but  maintain 
found  to  be  too  expensive. 

<n. — In   the   early  days  of 
tield,  the  of  coal  left   to  support 

the  i  mall  as  possible ;  man 

for  t  thought  the  coal  field  in- 

exhaustible, and  that  it  was  quite  unneces- 
sary  to   think   ot  ng   pillars,    whilst 
tiers                llj    speaking,    wer  ■   not 
thai                 i    sible  to  extract  pill 

directors  v  impatient  for 

pillars    a    i  i    i   dueed    below 
:        .  .     >l  the  colliery  neat  K    i 

i      i   im- 
nt    demands.   With  deeper  workings,   it 
e   larger  pillars   to 
suppoii   i;  er  roof,  and  it  was  incum- 

irs  to  i  dopt 

methods  of  v,  ehich  would  permit   of 

q   of   all  I  d  of 

1    ,     Whe dy 

of   coal  this    involved    no 

Id  [that  the  ultim 

!  pillars  was  kept  in  view  during 
the  period  of  preliminary  development,  and 
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the  temptation  to  obtain  cheap  immediate 
outpul  resist  i  Where  as  at  many  collier- 
ies, there  are  two  workable  seams  in  close 
proximity  to  each  other,  the  difficulties  of 
pillar  extraction,  such  as  they  are,  have 
increased  enormously.  All  pillar  extrac- 
tion, ii  may  b     n I .  involves  the  breaking 

and  subsidence  of  the  superincumbent  rocks. 

In  the  coal es  these  rocks  break  much 

more  readily  than  the  quartzites  of  the  Wit- 
watersrand,  and  also  can  be  depended  on  to 
bend  to  some  extent  before  they   break. 

If  the  lower  seam  is  extracted  first,  it  is 
almost    in  ■   to   take   out   any   reason- 

able' proportion  of  the  upper  seam,  without 
running  grave  risks.  If  the  upper  seam  is 
extra  1,    when    the    lower    seam    is 

tackled,  only  from  2  ft.  to  6  ft.  of  sandstone 
protec  the  mines  from  the  whole  mass  of 
broken  rock  overlying  it.  Heavy  timbering 
is,  there'.  o  protect  the  roads 

in  the  lo  ■  .  and  even  then  the  roof 

:  tally  I'M  Is  down  or  collapses  under  the 
strain.  Inconsequence  it  is  expedient  to  do 
as  much  as  possible  of  the  development  on 
the  retreating  system,  delaying  the  blocking 
out  of  pillars  as  much  as  possible.  Alter- 
natively, thi  as  found  thai  ei  system 
of  blocking  out  both  seams  into  pillars, 
exactly  o\  b  other,  then  taking  out 
pillar  by  pillar,  first  the  top  seam,  then  the 
lower  one,  saves  much  of  the  cost  of  road 
mi                             :  i    I  :rs  many  other  ad i 

The  total  extraction  of  two   seams 
lying  so  close  to  each  other,  has  not  been 
generally    attempted,    and    has    involved    a 
perimental  work,  as  well  as 
:  n  of  the  effects  of  big  < 

movements,  and  their  action  both  on  roof 
and  on  coal. 

The  primary  object  of  working  both  seams 
out  entirely,  is  of  course  the  prolongation  of 
the  colliery's  life,  by  preventing  the  waste 
of  coal.  From  a  company's  point  of  view, 
that  is  only  justified  if  the  profits  gained 
durij  i    1  period  of  life,  more  than 

com;  for    any    extra    working   costs. 

Such   a    |  an  only   be  possible  when 

both  -  and  directors  are  prepared  to 

th     future,  as  well  as  the  present. 

But  from  the  point  of  view  of  the  public 
interest,  the  question  whether  any  colliery 
should   b  !   to  waste  national  as      ' 

winch  can  never  be  replaced,  is  one  of  para 
mount    impi  ■    mee.      South   Africa,  is  by  no 
mi"' i  h   in  coal  as  was  I. a  tnei  l\   sup- 

posed, and  even  if  the  individual  shirks  his 
duty  to  future  generations,  the  national 
spirit  will,  sooner  or  later,  recognise  national 


responsibility  towards  posterity.  Coal  is- 
being  wasted  to-day  in  South  Africa  in  a 
manner,  that  no  British  royalty  owner  would 
ever  tor  a  moment  permit  in  one  of  his. 
mining  leases.  The  British  royalty  owner 
has  only  his  family  to  consider,  South 
Africa  its  responsibility  to  the  future  ot  the 
nation.  To  prevent  such  waste  1>\  prohibi- 
tive legislation  is  by  no  means  an  easy 
problem. 

Questions  of  payability  of  seams,  and 
more  particularly,  of  what  constitutes  waste, 
are  by  no  means  easy.  A  special  tax  on 
wasted  coal,  or  preferably  a  tax  on  output 
wherever  workable  coal  is  being  wasted, 
would  be  somewhat  simpler,  and  more 
practicable.  The  difficulties  would  be  great. 
but  such  as  they  are,  they  have  been  in 
practice  overcome  by  British  royalty  owners. 
The  extraction  of  pillars  from  both  seams, 
solves  another  problem  which,  during 
last  few  years,  has  loomed  large  in  N 
coal  mining,  namely,  the  problem  of  goaf 
tires. 

Goaf  Fires. — During  the  last  half  dozen 
yi  irs  the  fears  of  fire-damp  have  been  large- 
ly superseded  by  the  fear  of  goaf  fires.  In 
L908  the  first  goaf  fire  in  Natal  commenced 
;il  St.  George's  Colliery,  in  an  area  where 
the  top  seam  had  been  sacrificed,  and  pillars 
were  extracted,  the  top  seam  coal  fell  and 
was  crushed.  After  a  time  c  irbonic  acid 
i.i-.  observed  at  the  goaf  edge.  This 
followed  by  the  benzene  odour  charac- 
teristic of  the  distillation  of  coal  at  low 
temperature,  by  indications  of  heat,  and 
emission  of  explosive  hydrocarbon  gases. 
The  area  was  promptly  dammed  off,  and  any 
more  serious  consequences  averted.  The 
sequence  of  fires  at  that  mine,  during  the 
next  few  years,  was  limited  to  an  area  where 
the  eoal  was  semi-bituminous,  and  indicated 
that  coal,  which  has  been  subjected  in  any 
d  ree  to  igneous  action,  is  more  liable  to 
spontaneous  combustion  than  purely  bitu- 
minous coal.  But  the  fact  remained  that  it 
w  is  the  coal  left  as  waste  in  the  goaf  that 
burned,  and  if  all  the  coal  were  taken  out 
there  would  be  no  fuel  to  feed  a  fire.  In 
areas  where  both  seams  have  been 
extracted  has  been  no  trouble  from  spout  i- 
neous  combustion.  Following  this,  fires 
occurred  at  Glencoe  Colliery,  Cambrian 
Colliery,  and  Durban  Navigation  and  Hat- 
ting Spruit  Collieries.  At  last,  at  the  Natal 
Navigation  Colliery  a  fire,  in  process  of 
being  built  off,  ignited  the  explosive  gases-, 
which  it  had  generated,  and  a  serious  explo- 
sion occurred,  followed  by  a   second  explo- 
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sion  the  next  day.  In  consequence,  the 
greater  portion  of  the  mine  was  walled  off, 

and  abandoned  for  about  a  year.  It  was 
only  recovered  after  putting  down  an  elabo- 
rate system  of  bore-holes,  and  sand  tilling 
the  goaf  margin  from  the  bore-holes.  In 
all  these  fires,  coal  had  been  sacrificed  in 
the  goaf,  and  by  spontaneous  combustion, 
exacted  Nature's  penalty  against  wa 

In  dealing  with  a  goaf  fire  in  a  fiery  mine, 
there  are   threi  dangers   that    always 

have  to  be  faced.  The  first — that  the  gene- 
ration of  volatile  hydrocarbon  may  result  in 
accumulation  of  explosive  mixtures,  and 
when  the  fire  ultimately  bursts  into  flame, 
either  that  accumulation,  or  some  accumu- 
lation of  fire-damp  may  become  ignited.  As 
the  generation  of  hydrocarbons  is  difficult 
heck,  the  only  safe  course  is  to  deal  with 
other  explosive  element,  oxygen,  and 
check  the  admission  of  fresh  air.  In  nearly 
all  cases  the  generation  of  carbonic  acid  gas 
will,  by  using  up  the  oxygen,  serve  as  a 
sufficient  safeguard,  but  under  certain  con- 
ditions there  may  be  exceptional  facilities 
for  a  gravity  separation  of  the  heavier 
carbonic  acid  gas  from  tiie  lighter  hydro- 
carbons, and  then,  if  oxygen  is  availabl 
the  latter,  the  danger  oi  explosion  is  very 
serious.  The  second  danger  is  carbon  mon- 
oxide poisoning.  Fortunately,  the  accom- 
panying benzene  compounds  'jive  a  warning 
iid  only  one  fatality  to  a  native,  an. I 
another  to  a  dog,  have  come  to  the  writer's 
notice.  Nevertheless,  he  lias  vivid  recollec- 
tions of  the  effects  of  loss  of  muscular  power 
in  the  knees,  of  accelerated  heart  action, 
and  of  the  subsequent  severe  headaches  and 
sickness.  The  inhalation  of  oxygen  has 
proved  very  beneficial  in  such  cases.  The 
third  danger  is  that  the  fire  may  get  out  .if 
hand  and  the  whole  mine  be  lost,  if  the 
trouble  is  not  tackled  promptly  and 
'I'ously. 

Preparation  of  Coal  for  Market. — In  the 
early  days  of  the  Natal  coal  trade  appliances 
for  screening  and  cleaning  the  coal  were  of 
the  most  primitive  description.  Of  tins, 
the  plant  at  Dundee  No.  4  Pit  was  an  exc  si- 
lent illustration.  The  mine  trucks  wore 
tipped  over  a  fixed  bar  screen.  A  couple  of 
coolies  at  the  base  of  the  screen,  and  another 
in  the  railway  truck,  picked  out  occasional 
lumps  of  shale.  The  smalls  passing  through 
the  bars  Eel]  into  another  mine  tub.  which, 
when  full,  was  transferred  to  a  small  i 
and  raised  to  an  upper  level  by  a  small 
drum  attached  to  the  winding  engine.  There 
it  was  again  tipped  over  a  wire  screen,  sus 


peuded  bj  chains,  and  oscillated  bj  a  i 

-landing    on    each    side.         The    mils    ps 
into  a  railway  truck,  and  the  dn  I  was 

again  raised  in  the  cage  to  the  upper  level, 
and    from    there   transferred    to    tie-   dump. 

With  a  seam  of  coal  Very  free  from  sha 
tin-     method     was    fairly    effective    as    at 
I  hindee,    but   other   collierii      [i  v<     red 

by  Nature,  had  serious  trouble  through 
sending  awaj  badlj  cleaned  coal,  and  in 
L8!  »')-7  Natal  coal  e  trned  a  had  reputation 
i"i-  tins  reason.  In  1898  T.  (1.  Colquhoun 
put   up  the  first  modern  ji|  and 

picking  tables  at  the  Natal  Navigation  C(  1 
liery,    and    this    was    followed    immediatelj 
with   a    similar  plant,    by   the    St.    George's 
Collie!;,       After  that  it    becami    a   sine 
non    for    every    new    colliery    to    put    u 

len    set    ening  plant,  wit  b  elaborate  pro 

vision  for  both  screening  coal  and  sorting  out. 
shale.  Although  these  screening  plants 
provided  for  the  effective  cleaning  of 
large  coal,  they  were  of  no  practical  use  for 
the  separation  of  shale  from  nuts  and  peas. 
Nuts  and  peas,  moreover,  were  a  drug  in 
the  market,  and  thousands  of  tons  had  to 
b  •  thrown  on  the  dump.  The  collieries  were 
in    consequence    i  led    to    turn    tl 

attention  to  the  question  of  coal  washing. 
n  eiiler  to  find  a  belter  market  for  tl 
small  coal.  During  the  years  1904-7  the 
of  washing  plants  became  the  order 
of  the  day.  Washers  of  the  pulsating  jig 
<ir  Baash  type  were  installed  at  Navigation, 
Gl  neoe,  South  African,  Cambrian,  and 
Newcastle  Collieries.  Elandslaagte  installed 
a  Shepherd  Washer  and  St.  George's  a 
Baum  washer.  Later,  two  other  collieries 
installed  Primus  Washers.  Most  of  these 
plants  involved  an  expenditure  of  £6,000  to 
£7,000.  \s  a  result,  markets  were  found, 
first  for  nuts,  then  for  peas,  and  lastly  for 
dross  also.  Some  collieries,  which  form 
marketed  i  nl\  60  '  to  65  of  the  coal  pro- 
duced, are  now  able  to  dispose  of  95  .  Con- 
sumers, such  as  the  Durban  and  Maritzburg 
Corporations,  which  formerly  used  nothing 
but  round  coal,  now  consume  nothing  but 
fine  dross,  which  the  collieries  still  persist 
in  selling  at  much  below  its  real  value  as  a 
fuel. 

Irregularity  of  Markets.— One,  of  the  diffi- 
culties which  tend  to  increase  the  a  st  of 
luction,  is  the  irregularity  of  output  on 
ant  of  the  nature  of  the  :  hipping  trade 
The  demand  for  coal  is  always  fluctuating, 
according  to  the  demand  for  bunker  coal. 
Consequently,  the  collieries  have  always  to 
end  tavour  to  maintain  a  margin  of  capacity 
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ovi  r  and  above  actual  output.     If  the  ship- 
ping   trade    is   to   be    nurtured,    it    i-    n 

that    boats    should    be    able    to    rely 
on     getting     coal     without     delay,      » 

thej      come      into     port.        That      is 
met   to  some   extent    by  stocks   in 

.   v. .  and  ent  by  tb 

ton  bin  at  the  Bluff;    but  even  the 
sions  are   inadi    [uate.     The  margin  of  rail- 
way  i  c  in  trucks  or  locomo- 

nearlj  alwa    :   in:  dequai  i,  a     ; 
ind  :i  I  on  getting  a  full 

truck  supply  for  six  ci  ive  days.     At 

a    mode  st    est  this    irregulai 

Nat  .I    Collier*  •   per"  annum. 

of  tl  '  : 

■ 
2,00:!  iacii        ind  the  advantage  has 

been  i   I        !  value  to  them. 

In    '  going  remarks,  the   writer  has 

treated  the  matter  from  an  historical  si: 
point,  which  has  c  i  iera  I 

iription  of  the  coalfield  and  collierii 
Natal. 
The  President:     We  are  fortunate  in  ha 
with   us  this  evening  Air.   C.   J.    Gray, 
who   was   formerly   Commissioner  of    M 
in  Natal.      1  do  not  think  any  further  intro- 
duction is  necessary,  and  I  beg  to  call  upon 
him   to   propose    the   vote  of  thanks  to   the 
author  for  this  most   interesting  pa] 

Mr.  C.  J.  Gray  (Member):      I  have  much 
mire  in  proposing,  thai  a  heart  \ 
thanks   be  accorded    to  Mr.   Heslop    for  his 
interesting   paper.     In 
this  paper  he  has  given  very  little  indication 
oi   the   part .   which   he  pers<  mally  has  I 
in  the  development  of  the  coal  Industry  of 
which    he   has   given    the   account.     1 
known  him   from  before  the  South   Aft 
War.     All  through  that  period  he  has 
•actively  engaged  in  making  the  coal  industry 
of  Natal  a  more  scientific  and  a  more  entet 
prising  one.      Be  has  taken  pari   in  all  the 
improvements,   thai    have   been    recorded    in 
his   paper ;  he   lias   seen   the    indu   trj    grow 
from  the   very  primitive  one,   which   he  has 
just    described,    to    its   preseni ,   of  a    highly 
til  ific  ch  trad  er.     The  method  of  mining 
.has  df\ eloped  from  the  sma II  pillar  s\ stem, 
the  pillars  in  which  were  i 

igular  system  of  extracting  larg  i  pillars, 
and.  while  he  laid  tri  5  on  the  coal,  \i  hieh  is 
wasted,  he  might  have  drawn  attention  to 
the  lai'i  thai  the  present  waste  is  small  in 
comparison  with  what  it  used  to  be  under 
the  old  system.  [  dc  not  I  It  ink  it  is  in 
sary  to  enter  into  detail  with  regard  to  the 


paper  at  the  present  time.     I  hope  that  the 

1    i hanks   to   Air.    Heslop    will   ree 
the  approval  of  this  meeting. 

The  President: 
in  the  '.  hich  struck  me 

where  th  re  to  the  fact 

the  Coal  Field  of  South  Africa  is  n 
\  erj  old  one.     I  ha 

ike  an  attempt  to  find  out  what    was 

the  proportion  of  coal  in  this  country  to  the 

mounts  of  tin  I  not 

.  it  is  full;,  king  Mr. 

te,  which  is  an  approximate 

one,  inti  :   ■  it  ion — that  1 

I    in    this    country    to   that    which    is 

known  to  exist  in  the  world  is  four-fifths  of 

nan   in   the   street,   of 

I  upon  South  Africa  as  being  a 

were   told  South  Africa  pos  four- 

tilths  of  oi  nt.   of  the   coal  sup] 

ould  loo]  he  coal  we  have  here 

in  a  very  different  fashion,  and  I  qui 
with  the  auth< 

owners  must  not  be  allowed  to  I     such 

a     valuable     natii  >set     as     this     is. 

particularly  does  that  come  home  to 
what  a  very  sm  ill 
pn  porl  ion  of  t  uppry  of  coal  fchi  re 

is  in  this  country. 

I     lravi      nothing    more    to    say    on     this 

paper,       as       I       am       not  COal       lie 

and.     although     I     take  p 

i:<  t    able    to    present 
anything  of  any  val  le  to  discussion  on 
:  papei         this,  but  I  hope,  that  some  of  our 

rig  in  mbers  will  come  forward.     1 
probably  I  at   some  1  me  or 

other,   in  the  exti  i   coal  previous  to 

I  dliferous  mines.       1 1 
I    hopi    thej    will  gn  e  the  members  of  this 
Societj      ■■  ho    are,    h  .  more 

spicuous    by    their   absence    than    their    pre- 
se  at  these  meetings — the  benefit  of  their 
experiences. 

I  have  very  much  pleasure  in  putting  this 
vote  oi   thanks. 


NEUTRALIZATION    EFFECT    OF    ASH 
ON  ACID  SAND  IN  STOPE  FILLING. 


By  Chris.  Toombs  (Member  of  Council). 


(Printed  in   Journal,  November,  1916.) 


REPLY  TO   DISCUSSION. 

Mr.  C.  Toomfcs  (Member  of  Council): 
I  have  to  thank  Mr.  F.  W.  Watson  for  his 
contribution  on  my  paper.  Probably  he  is 
correct    in  saying,   that  we  are  favoured  by 
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the  dump  in  i 
largely   from   a    very   low    \ 
tits  wit  1 

ly  ccmpa . 

Iling,  con 

i  irt.     Hi  iwe \  er,  the  sell 
distil 
:  in  ilir  savin 
■       .       ,  sulphu 


on  such 

will   supply   i 
ii  paper  in  the  future  . 


TATION  CONCENTRATION 
ERIMENTS  ON  A  TEANSVAAL 
'LD  OEE. 


By  F.  Wartexweiler  (Member  of  I 


REPLY  TO   DISCUSSION. 

Mr.   F.  Wartenweiler  (Member  of  C 

!  that  Mr.  I  ralbi  eath  would 

I 
practical  ' 

ny   ci  n.        Perhaps    he    will 

t  us  with  a  |  tie  day.      Wit! 

out  the  u  I,  re- 

:uit    with   tli«'   pari 
I 
1   by  flotation,   increase   in  grad 

t  ion. 
i 
a   He  .   the  sulphid 

J  cond.il 
cality  and  existing  planl , 
rcuit   was   gl  idly   disi 
n  it  was  discovered  that   an  all 

:  circuit  gave  equallj  gi  i  d  i    suits.      I 
do  m  t  think  it  will  serve  any  useful  pin*] 

I        !  results  i  .ii  flotal  ion  in  the  acid 
circuit  '.I  by  Mr.  Adam.      I  : 

with  I  it  deal  of  ai 

work   mighl    be  done  to  arrive  at   closer: 

ciation    of    the    gold    vi  ith    the 
i  \  "  mineral  to  ei 
trol  th      I  igree  of  concentration  more  intel 
ly.     Generally    speaking,    the    experi- 
on  the  ore  ii  ti  lias  been,   that 

iver   the    told    is  ed    with       il 

'S     it     is    comparatively    refraetorj     1" 
I  reatment  mil'  ss  when  pi    | 
tie-  roasting  of  the  sulphid 

Mr.   White's  remark  on  flotation  tests  <  n 
Eand   banket  ore  are  pertinent.     Consider- 
able in\ estigation  along  ac    I  lines  ha 
t'i    carried  on  at  the  Eand  Mines  Labi 


NOTES  OX  TEEATMEXT  OF  PILGEIMS 
EEST   OEE. 


By  Robert.  Lindsay  (Member). 
I  Pi  ,    1917.  > 

DISCUSSION. 

Mr.  F.  Wartenweiler  f  .1 

le   striking    featuri    oi    Air. 

the  principal   i 
the    district    to    all    who   take 
therein.     The  wealth  of  di  (  -ii 
d    description    should    be  :  irlj 

to     the     small     i 

rid  for  these  and  their  pub! 
will  owe  a  debl  to  the  author  and 
□  ait. 
Commenting    on    the    subject    matter,    I 
been   impressed   bj    the  means 
of     contn  1     affi  rded     I        :        i  larate 

:,  and  divided  mill  bins 
•  bodies,  making   p 
I    ib    screen  samples  which  re 
1    composition  of 
Tins   has   been   successful  practice 

Mill.    Trans-,  i  tl    ( rold    Mining 
number  i 
cyanide  treatment  of  the  sand. 
s tractor  boxe  I  l-bearing 

■      ■  1  on  to  an  unusual  dc. 
of  the  coppei 
solul '  I  '       Has- 

i    :    can    be  dom     by   careful   study 
and    .  latii  m.     In   this    seel  ii  in   of   l  hi 

I        ■    the   author  might   tell   us   sometl 

p      sical  condition  ol 
mil  i  pitate  in  tl       I       eni   com- 

partments    of     the     extractor     box.       The 
description   of  the   well  establi  cipi- 

tate  refii  able 

to  a  ]         "      '1st  having  to  deal  w  ith     uc 
p  roduc  t . 
The  metallurgical  pi  t  two  cl    the 

planl        !       '  bed.    Central    and    Vaalho 
show  s   considerable    varianci  pr  icl  ice 

on  copper  fre  i   working 

and    unusual   features    I  the 

author  and  also  on  Mr.   A  .  an 

ttor. 
The  President:     (After  calling  for  discus- 
sion on   the  other  on  the    Agenda) 
Well,    if    there    is    no  on    these 
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papers,  gentlemen,  I  have  only  one  alterna- 
tive— that  is,  to  declare  the  meeting 
adjourned  but,  before  doing  so,  I  would 
like  to  say  that  I  hope  that  every  member 
will  do  his  best  to  create  a  little  more 
interest  in  these  meetings,  than  has  certainly 
bei  n  shown  since  the  beginning  of  this 
year.  On  the  one  hand,  the  papers  have 
been  quite  up  to  standard,  but  the  attend- 
ances have  been  very  small,  statements 
no  one  can  challenge.  There  is  no  other 
reason  for  the  decrease  in  the  attendance 
of  membi  rs  al  the  monthly  meetings,  than, 
<if  course,  the  all-absorbing  topics  of  the 
moment:  probably  these  serve  to  keep 
some  people  away  but,  on  the  other  hand, 
they  are  really  very  excellent  excuses,  if 
excusi  -  bi  required.  It  is  our  Annual 
Viet  ting  next  mi  mtb .  when  we  hopt  1 1 1 
i  large  increase  in  the  attendance  of 
members  to  hear  the  two  papers  which 
will  be  then  read,  and  the  Annual  Eeport  of 
the  Council. 

The  meeting  then  terminated. 

ASS  \vri;s      CEKTIFICATES. 

The  attention  of  Assayers  in  the  Uni<  n 
is  drawn  to  the  fact  that  the  Mine-,  and 
Works  Regulations,  framed  under  the 
Mint  -  md  Works  Act  (No.  12  of  1911), 
have  been  ci  msidi  rablj  ami  «ded  a  nd  added 
to  bj  the  issue  of  Government  Notice,  No. 
728,  dated  the  30th  May.  1917,  which 
makes  n  essential  for  Assayers  to  be  in 
pi  ^session    of   Certificates   oi    Competency. 

For  the  information  ol  Assayers,  the  full 
context     oi     the     Regulations    dealing    with 
their  Certificates   is  published  hereunder. 
Pari     l\       i  ERTIFICATES    REGULATIONS 
Chapteb     XXVII. 

A. — (  rENERAL. 

Regulation  284. — Persons  wishing  to  obtain  Cer- 
tificates of  Competency  as  provided  for  in  tins 
Chapter  shall  make  application  therefor  to  such 
Commissions  of  Examiners  as  shall  be  appointed 
from  time  to  time.  Such  Certificates  shall  be 
granted  or  withheld  by  the  Government  Mining 
Engineer  in  accordance  with  the  recommendations 
such  Commissions  who  may  i"  particular 
recommend  to  the  Government  Mining  Engineer 
that  certain  limitations  or  qualifications  be  endorsed 
upon  tin-  Certificate. 

The  Government  Mining  Engineer  may  refer  any 
recommendation  of  any  Commissions  hark  to  the 
Commission    t'<ir    such     further    report    as    he    may 

require,   and    in    case    he   dissents   from    the   rec 

mendation  of  the  Commission,  he  shall  refer  the 
matter  to  the  Minister,  whose  decision  shall  be 
final. 

Regulation  286.— Each  such  Commission  shall  be 
si  lected,  appointed,  and  discharged  by  the  Govern- 
ment Mining  Engineer,  and  shall  furnish  regular 
reports  of  its  proceedings  to  him. 


Regulation  287. — Examinations  shall  be  held  by 
the  said  Commissions  at  such  times  and  plates  as 
may  be  determined  upon  by  the  Government  Min- 
ing  Engineer. 

Regulation  288. — Notice  of  every  examination 
shall  he  communicated  in  writing  to  every  person 
who  has  been  duly  accepted  as  a  candidate. 

Regulation  289.  —  Rules  for  the  conduct  of  the 
examinations  by  every  such  Commission  shall  be 
framed  by  the  Government   Mining    Engineer,  who 

shall    have    power    to    alter    such    rules    as    occa! 

may    require. 

Regulation    290. — A    quorum    of    any    such    '  om 
mission    shall    consist    of    the    chairman    and     two 
members,    and     should    any     difference    of    opinion 
arise    in    any   matter   connected    with   the   exaroina- 

ti if    a    candidate,    it    shall    be    decided     b 

majority  of  votes  of  the  examiners.  If  the  votes 
be   equal   the   chairman   shall   have   the   casting   vote. 

Regulation  292. — The  following  persons  shall  be 
qualified  to  receive  a  Certificate  of  Competency 
from  the  Government  Mining  Engineer,  without 
examination,  as  provided  hereinafter,  upon  the 
recommendation  of  any  Commission  of  Examiners; 
provided  that  the  Commission  may  examine  every 
such  person  in  such  portions  of  the  laws  of  the 
Union  as  may  be  laid  down  by  the  Government 
Mining    Engineer  : — 

Section    (5) — An   assayer   who   satisfies   the    C 

mission  of  Examiners  for  Assayers'  Certificates 
that  he  possesses  diplomas  or  certificates  indicat- 
ing, in  the  opinion  of  the  Commission,  a  satisfac- 
tory knowledge  and  training  in  theoretical  and 
practical  analytical  chemistry,  or  that  he  has  been 
employed  as  chief  assayer  on  any  mine  employing 
more  than  200  persons  underground  for  a  period 
of   at    least    two   years. 

Regulation  293.  Everj  application  for  a  Certi- 
ficate of  Competency  shall,  when  handed  or  sent 
in.  bear  revenue  stamps  for  the  following  values  :  — 

Section     (5).— For    an    Assayer's    Certificate,    £3. 

Regulation  295, — On  proof  being  furnished  to 
the  satisfaction  of  the  Government  Mining 
Engineer  that  any  of  the  certificates  mentioned 
in  Regulation  293  have  been  1  ist,  and  that  notice 
of  the  loss  thereof  lias  been  advertised  three  times 
in  a  local  newspaper,  a  new  certificate  shall  be 
issued   to   the   holder  on   payment   of   ,i    fee   of   one 

pound Such    new    certificate    shall 

bear    the    word    "Duplicate,"    ami    the    prescribed 
fees   shall    be   paid   in   revenue  stamps. 
E.  —  Ass  n  ers'      1  'i  i:i  im  \  rr. 

Regulation  :;(il.   Section    ill      The  I  ommission  of 
Examiners    for   an    Assayer's  Certificate   of   t  ', 
tetiev    shall    be   constituted    as    follows  : — 

The  Government  Mining  Chemist  or  a  Govern- 
ment Analyst,  who  shall  be  Chairman,  an  Analy- 
tical Chemist,  and  a  Metallurgist,  of  whom  at 
least  one  shall  be  engaged  in  academic  work,  and 
two  Mine  Assayers.  of  whom  one  shall  1"'  actually 
engaged  in  assay  work  on  a  mine,  and  who  .shall. 
within  three  months  of  the  coming  into  force  of 
this  regulation  be  holders  of  Assayers'  Certificates. 

Section  (2).— Every  candidate  fm  examination 
shall  forward  with  his  letter  of  application  a 
statement  as  to  his  age  ami  education,  antl  shall 
satisfy  the  I 'ommission  as  to  Ins  experience,  quali- 
fications, ability,  sobriety,  ami  genera]  g 1  ion- 
duct. 

Section    (3). — He   shall    further   satisfy    the    Coni 
mission   thai    In'  possesses  a  sufficient   knowledge  of 
theoretical     and     practical    analytical     ami     general 
chemistry    ami    assaying,    and    that    lie    has    had     a 
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least   three   years'   practical   experience   in   an   assay 
or   analytical    Laboratory. 

Chapter    XXVIII 
Suspension    and   Cancellation    of    Certificates. 
Regulation  325.— If  at  any  time  the  holder  of  an 

^ssayer's i  !ert 

issued   in  accordance  with  Part    IV     of  these  Regu- 
lations  or   anj    subsequent    amendments   thereof    ra 
heretofore    issued    under   any    law    in    forte   in    any 
Province    of   the    Union,    shall    be    guilty    oi 
negligence    or    misconduct    or    non-compliance    with 
these    Regulations,   the   Government    Mining    I 
eer    may.     after    enquiry,     suspend     or    cancel     such 
Certificate,    or    may.    if    lie    thinks    fit,    submit    the 
matter  for  enquiry  or  report  to  the  respective  I 
missions    of    Examiners    appointed    under    the     ;a  d 
Regulations,    and    may,    on    the   recommendation    of 
such    Commission,    suspend    or    cancel    such    I 
ficate.     In   the   event    of   cancellation   or   suspension 
of    such    certificate,   the    holder    thereof    shall    have 
the    right    oi     ippeal  through   the  Government   Min- 
ing   Engineer    to    the    Minister,    who    shall,    if    the 

matter  has  not  heen  reported  on  by  the  Cot i 

of  Examiners,  submit  it  for  enquiry  and  report 
1  rson  or  persons  as  he  may  determine. 
All  suspended  or  cancelled  certificates  shall  he 
returned  by  the  holders  to  the  Government  Min- 
ing Engineer  within  two  (2)  weeks  of  the  date  of 
suspension   or  cancellation. 

Regulation  328. — Any  person  wish  n  ippeal 
under  any  Regulation  contained  in  this  Cha 
shall  proceed  with  his  appeal  within  fourteen  days 
after  receiving  notice  that  his  certificate  has  been 
suspended  or  cancelled  by  filing  with  the  Govern- 
ment   Mining    Engineer    or   with    the    In- ctor    of 

Mines   for   the    District    concerned    a    written 

ment    setting    out    the    grounds    upon     which    the 

appeal    is   bi 

A  new  section  has  been  prided  to  R 
lation  V-  .">'.'  dealing  with  the  sampling  of 
air,  providing  that  the  chemical  determi- 
nations of  sanvoles  "  shall  be  conducted  by 
or  under  the  direct  supervisii  n  of  a  Certifi- 
cai  e  i    Assayer.  " 

Notices   and  Abstracts    of  Articles   and 
Papers. 


CHEMISTRY. 

New  Lead  Corroding  Process.  "  The  pig  lead 
is  weighed  as  required  for  corrosion  ;  then  run  over 
a  travelling  crane  to  the  melting  furnace.  This 
furnace  has  a  capacity  of  five  tons,  and  is  heated 
by  gas.  From  the  furnace  the  molten  metal  is 
poured  through  a  patent  wire  making  machine, 
from  which  the  lead  emerges  in  the  form  of  wire, 
granulation  being  avoided  by  keeping  the  wires  at 
a  red  heat.  The  wire  produced  in  this  form 
retains  its  porous  condition  even  under  weight  in 
the  corroding  vats.  From  this  machine  the  lead  in 
wire  form  is  conveyed  by  travelling  belt  to  boxes, 
which  in  turn  are  trucked  to  the  incline  hoist, 
from  which  they  are  automatically  dumped  into 
the  corroding  vats  over  planks  which  distribute 
the  load  and  prevent  its  consolidation  at  any  on  • 
point.  This  process  is  repeated  from  time  to  time 
as  corrosion  progresses. 

Corrosion  is  effected  by  a  weak  solution  of  acetic 
acid.  The  corrosion  vats  arc  set  on  an  incline, 
■one     below     the     other,     so     that      the     solution     is 


siphoned  from  one  vat  to  the  other  nci  kept  in 
constant  circulation,  the  content  of  the  butt  mi  vat 
being   re-pumped    back   to   the   top   of   the    scries. 

These   vats  are    7   ft.    6   in.    in   diameter,   and    hold 
a  ton   and    a    half   each   of   lead   and   solution       They 
are    made    of    California    redwood,    which    does    not 
stain    the   solution.      The    vats   are    lilted    with 
bottoms.      The    bottom    vats    are    COVi  to 

cleanliness  and  avoid  evaporation  of  the  I  The 
bottom  vat  is  10  ft.  by  6  ft.  and  the  solution  is 
retained  here  till  it  becomes  sufficiently 
shown  by  test  hydrometer  readings.  The  solution 
is  then  pumped  to  the  precipitation  vat  where  it 
is  treated  with  carbon  dioxide  produced  from  lime 
rock  and  eke,  the  gas  being  injected  by  a  blower 
pump.  The  gas  is  purified  before  use"  by  being 
passed   throu  rubber  and  water  spray  filter] 

which    free   it    from   tar.    etc. 

From  the  bottom  of  the  precipitation  vat  the 
precipitate  is  drawn  off  into  the  washing  vats,  of 
which  then     ire  three.     The  acetic  a  -.ered 

and  used  over  and  over  again.  From  the 
washing  vats  the  precipitate  is  pumped  to  Hie  filter 
press,    which    has   a.   capacity   of    five  each 

eight  hours.  The  frames  and  plates  are  made  of 
acid    resisting    yellow    pine. 

From  the  Idler  press  tie  taken,  in 

the  form  of  cakes,  and   loaded  into  boxes  in  which 
it    is   conveyed    to   the   drying   room.      Ifter   dr 
it   is  disintegrated  by  passing  through  wo,, den  rolls, 
and   pi  iced   in   barrels. 

The  j, recess  is  remarkable  for  us  efficiency  and 
the   .■••  ;     high    quality   of    :;  lead 

produced   by  it."— Mining  and  Enginecrinn  Record 
Oct..  1916,  p.    Kil.      (H.  A.    W.)      ' 


Tei  '"  ll-Chemical    Research-    on     SurER- 

phosphates.— "  Many  samples  of  superphosphates 
were  examined  by  the  author  chemically  and  with 
the  petrographic  microscope,  and  experiments  were 
made  on  the  conditions  of  equilibrium  of  the 
system,  lime,  phosphoric  acid,  and  water  at  75°  C. 
100  I  .  and  on  the  influence  of  various 
i  the  physical  properties  of  superphos- 
Contrary  to  the  view  generally  accepted, 
the  calcium  sulphate  present  in  superphosphate 
prepared  from  mineral  phosphates  usually  exists 
mainly  or  entjrelj  as  anhydrite;  only  in  rare  in- 
stance's is  it  present  chiefly  or  solely  as  (lie  dihy- 
drate.  In  bone  superphosphate,  on  the  other  hand, 
usually  prenared  with  a  restricted  quantity  of  sul- 
phuri,  a.id.  (he  dihydrate  is  present,  more  fre- 
quently. Mono-  and  di-calcium  phosphates  occur 
usually  only  in  the  hydrated  form,  but  the  anhy- 
drous salts  are  also  sometimes  present.  The 
physical  properties  of  superphosphate  depend 
amount  of  the  liquid  phase  which  is 
always  p  enl  For  analytical  purposes  the  liquid 
i  is  defined  as  the  sum  of  the  free  water  and 
the  free  phosphoric  acid  To  determine  these  the 
superphosphate  is  e  tracted  with  cold  95";'.  alcohol, 
and  the  residue  is  washed  with  a  little  ether, 
dried  for   1   hour  at  SO0  C.  and   weighed;    the  loss 

of    we:    I  '    .     rr,    i  Is    to   the    free    water    plus   free 

phosphoric    acid.     In    the    alcoholic    solution,    after 
dilution    with    water,    the    phosphoric   acid    is   dcter- 

mi 1     either     volumetricallj      or     gravimetrically. 

obtained      with      numerous      commercial 
snmph  rphosphates  indicate  that   in  general 

the   best    producl 

liilitv  an-  those   in   which    liquid   pha  i  Mian 

15      :    nr, , dints  containing   15     Is  ,    ,,f  liquid  phase 
are   still   dr\    and   fi  i  i  ble,   I  aining  18 
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are  slightly  moist  and  readily  cake.  In  the  tech- 
nical preparation  oi  phate  the  first  stage 
consists  in  the  reaction  of  sulphuric  acid  with  part 
of  the  tricalcium  phosphate  to  form  calcium  sul- 
iric  acid.  In  the  second  phase 
the  free  phosphoric  acid  reacts  with  a  further 
quantity  of  the  tricalcium  phosphate;  this  reaction 
(Is  with  appreciable  velocity  only  above  50° 
— 60°  ('.,  and  with  sufficient  velocity  for  technical 
purposes  only  at  70  C.  As  the  temperature 
of  reaction  incri  of  free  water 
and  of  free  phosphoric  acid  in  the  product  also 
opts  to  improve  the  physical 
characters  of  superphosphate  by  increasing  the 
temperature  of  are  irrational.  The  best 
results  will  be  ol  the  reaction  tempera- 
tun 

and    concentration    of    th  ii     acid    used    in 

practice   m  I   as  fixed,  the  aim  should 

he   to   maintain  mperature   by    > 

tion    of    o  I  uch    as   the   dissipation    of 

heat    during    th      p  the    total    mass    of    the 

:  i.    the    duration    of   the   mixing   process,   and 
the  quantity  of   water  evaporated,   e.g.,  by  ventila- 
tion of  the  superphosphate  dens." — N.  Pratolongo. 
— Journal    of     tin      .? 
Oct.   31,   1916,  p.  1  r.   A.   W.) 


Dn  Nickel    in    Cobalt    Salts. — "By 

the  following  method  considerably  smaller  quan- 
tities of  1  be  detected  than  has  been 
possil  "d  with  a  smaller  consumption 
of  dimethylglyoxime,  even  in  presence  of  relatively 
large  quantitie  i  tie  solution  containing 
nickel  and  cob  It  i — 15  cc.)  is  treated 
with  Hi"  solution  until  the 
precipitate  which  forms  at  first  just  redissolves, 
and  the  solutioi  d  for  5  rains, 
after  ■  reenish-brown  to 
pale  ■  then  diluted  to  50  cc.  with 
water                                            I    with    1   cc.   of 

19  sih  ■:■  nitrate  solution  is  added,  drop  by  drop, 
with    i  stirring,    until    a    permanent    precipi- 

i   of    nickel    is   indi- 

k   colour,   which   appears   only   after 

some  uantity    of    nickel    is    very 

small.     It  is  possible  '   002  mgm.  of  Ni  in 

1  hour  and   0002   n     m     in  24  1  ours      The  effect  of 

the  silver  nitra    i  cyanide  inn 

: 

ion,     thus     increa  ing     the 

concentration    of    nicl     ;     he    cobalti- 

cyanide    ion    n  n  tctically   unaffected.        The 

increa 

due     i        incn  tion     of     nil  kel     ions 

owing     to  by    tin  silver 

nide.        A    similai     efi produced    if    silver 

chloride  be  precipitated  in  the  mixture,  but  preci- 
pitation of  a  |  colloid,  such  as  aluminium 
hydro  "—A.   R.   Mtddleton  and 

H.  L.  Mni  To   i     '      Society  of  Chemical 

Industry,   0  p     1013.     (J.   A.   W.) 


The  Texture  of  Firebricks. — "  The  texture  is 
one  of  the  most  important  qualities  of  a  firebrick, 
because  if  the  chemii  imposition  and  refractori- 
ness are  satisfactory,  the  characters  of  the  brick 
will  depend  on  the  texture,  i  ,  on  the  proportions 
of  coarse  and  fine  grains  and  the  spaces  between 
them.  These  grains  <  i  i  posed  of  (a)  felspathic 
and  micaceous  fluxes.  (6)  granules  of  clay  proper, 
(c)   grains  of  quartz,   and    l</|   accidental   impurities. 


When   a  clay   is   burned   in  a   kiln   the   fluxes   I 
to  melt  at  about  900°   C.    and  then  attack  the  sur- 
.   faces    of    the    clay    and    quartz    grains.     At    a    still 
higher   temperature   the    clay   and    quartz    react   on 
each   other   and   bind   the   material   together   into   a 
solid    mass    of    great    strength.        This    fluxing    or 
vitrification   is   a   time   reaction   which   is   favoured 
by  high  temperature,  by  fineness  of  grain,  and   by 
pressure  which  brings  the  particles  closer  together. 
Consequently,   the  coarser  the  grain  the  higher  the 
i -mperature  and  the  refractoriness.    Grog 
or   burned   clay,    being   coarser   than   raw   clay,   has 
uing  point,  so  that  the  refractoriness 
may   be   raised  by   adding  grog  made  of 
the    same    clay.     Coarse-grained    materials   are   less 
liable  to  crack  when  exposed  to  sudden  changes  of 
ire    but    they    are    mechanically    weak    and 
liable  to  rapid  destruction  by  abrasion  or  corrosion. 
To    resist    the    latter,    fine-grained    materials    are 
til-     They    may   be    less    refractory,    but    true 
refractoriness  is  often  of  secondary  importance  and 
must     be     sacrificed    to    secure    greater     durability 
under   furnace   conditions.     Machine-made  firebricks 
are   commonly   regarded   as   inferior   to   those   made 
by   hand.     This   is   largely    due   to   unfair   compari- 
son,  the  material  for  the  latter  being  more  suitable 
than   that   supplied   to   the   machines.     Fugged   clay 
is    often    irregular    in     texture    and    machine-made 
bricks     are     frequently     manufactured     from     clay 
which    ;         i     -    been    allowed   to   stand   long   enough 
to    mature    properly.      Uniformity   of    texture    is   so 
that  its  importance  cannot  be  over-empha- 
The    texture    may    be    judged    by    polishing 
one  i  ice  of  a  brick  or  other  article,  and  cementing 
ss     plate    on    it    by    means    of    hot     Canada 
i." — J.    W.    Mellor. — Journal  of   the   Society 
of     Chemical    Industry,    Dec.     15,     1916,    p.     1218. 
(J.  A.   W.) 

Thermal  Conductivity  of  Materials  Employed 
in   Furnace   Construction. — "The   author  reviews 
the   work  of    Wologdine,  Marshall.   Dougall,   Hods- 
man,  and   Cobb,  and  B.   Dudley,  and   is  dissatisfied 
with     each     of     their     methods.        He     proposes     a 
method       in      which      ordinary      sized      specimens 
(such    as    firebricks)    are   heated    by    immersing   one 
face   in   a  bath  of   molten  metal   heated  electrically 
so   as  to   secure   a   uniform   temperature   throughout 
the   face   to  be   tested,   and   a   flow   calorimeter  con- 
irous   turns  of   piping   attached   to   a 
supply  of  constant   temperature  and  pressure 
plied   to  the  cooler  face  of  the  specimen.     The 
of    flow   of   the   water   is   adjusted    to   produce 
an    equal    temperature    rise    in    equal    intervals    of 
tone      Tlie    temperature   of   the   cooler   face    of   the 

n    is    measured    by    means    of    differential 

couples  of  6  pairs  of  copper-constantan  immersed 
in  the  flowing  water.  The  calorimeter  is  fitted 
with  a.  guard  ring  which  is  separated  from  it  by  a 
narrow  gap  about  1  mm.  wide  filled  with  mica 
plates  set  on  edge.  This  arrangement  gave  results 
which  agreed  with  those  obtained  by  placing  the 
hot  face  of  the  specimen  on  an  iron  plate,  which 
formed  one  of  the  walls  of  a  large  muffle.  aj)d 
determining  the  temperature  of  this  face  by  means 
of  a  bare  nickel  copper-nickel  couple  cemented  into 
it,  but  the  use  of  a  molten  metal  bath  gave  more 
concordant  results.  In  working  with  thick  samples 
it  is  necessary  to  allow  ample  time  for  equilibrium 
to  be  attained  :  this  sometimes  takes  several  days. 
Tests  on  a  brick  made  of  diatomite  bonded  witl 
a  little  clay  showed  that  the  conductivity  in  C.G.S. 
units  between  10.")°  and  502°  C.   rose  steadily  from 
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Tests   on    a    slag-wool   mat 

.    SiO,    43'    |    showed    a    conductivity    be- 

0.    of    0000191    to    0-000342. 

The      conductivity-temperature      graphs      of      both 

and    slag    wool    were    straight    lines.     By 

I,   the   com  of    a   mixture 

mate    of    magnesium    with    1.3 

such  as  is  used   for  covering  steam-pipes) 

is   about   (100015   between   20°   and   350c    C.     At  the 

latter   temperature   the    carbonate   .1 mposes,   and 

dull  red  heat  the  mixture  falls  to  a  loose 
ler  of  double  the  conductivity." — E.  Griffiths. 
\rnul    of    /:'        -  Industry, 

16,   p     1219.     (J.    A     W.) 


A   New  Absorbent  for  CO.  in  Steel  Analysis. 

lew    absorbent    i  termed 

'soda  is  prepared   by   mixing  a    solution 

i.  of  sodium  hydroxide   in  E :c.  of  water 

with  if   pulverised   sodium   hydroxide 

addin  led  •   gradually,   with  stiri 

the    mixture    appears    not    to    be    capable    of 

ing    mure    asbestos.        The    mass    is    heated    at 

150°  for   4   hours,    with    addition   of   more 

tos     from     time     to     time,     then    eooled     and 

-t   of   it   passes   a    10-mesh   sieve.     A 

quantity    of     'his    absorbent    sufficient    to    till    the 

I    above,    will    absorb    8  -10    gm.    of 

" — G.    L.    Kellf.y,    ./.     / 

1916,  10   3-1039.— Journal    of     the     * 

try,  Dec.   15,   1916,  p.   1237.   (A 


Lead  Molybdate. —  "Lead  molybdate,  precipi- 
tated from  ammonium  molybdate  solution  by  the 
addition  of  lead  nitrate  solution,  is  more  granular 
and  much  less  bulky  than  when  lead  acetate  solu- 
tion is  used  as  the  precipitant  :  the  precipitate 
ted     with     lead     acetate     may.     however 

dar    by    adding    a    small    amount    of 
nitric     arid     to     the     ammonium     molybdate     solu- 
tion.       Freshly     precipitated     m    lybdate     is     fairly 
soluble    in    nitric   acid,   and    slightly   soluble   in   am- 
monium    acetate   and    sodium    acetate    solutions,   but 
the    solvent    action   of    the    small    amount    of    nitric 
i    used   to  obtain   the   precipitate   in   a.  condition 
suitable  for  filtration  ma\    be  counteracted   by  sub- 
sequent  neutralisation.     In    tie     presence    of   an    ex- 
if     ammonium     molybdate,     lead     molybdate 
forms    a    colloidal    solution;    the    addition    of    nitric 
acid    repreeipitates   the   lead    molybdate.     To   deter- 
mine  molybdenum   in   a   soluble   molybdate,   a   quan- 
tity,      t    i  lie    salt   con  -    to    about    0'4    gm. 
Moi  i  .   is  dissolved  in    ■               of  water,  a  few  drops 
of   nitric   acid   are   added,   and.   to   the   boiling   solu- 
tion.   4".,    lead    nitrate    solution    is    added,    drop    by 
drop,    until    the    addition    of    a    further    drop    causes 
milky  mixture   to  become   visiblj    clearer.     The 
boiling    is   continued    for   another   •'!   mins. ,   another 
drop,    or   more,   of   lead    i  lution   is   added. 
followed    by   ammonia    until    the   mixture   is  neutral, 
to     litmus     paper      The     pn    ipi    ite     is     collected, 
id     i  it  ii   2       ammonium   nil  rat  e  so]  n  ion,   dried 
on  e   100     '  '  .  and   ignit  ei  I    ■<    •   dull   red   heat,  and 
hi  d         PbMoO    ■  ii  2616=  Mo.       This     method 
used,    conversely,    for    the    determination 
H.   B.   Weisser,  ./.   Phys.   r /,,„,..   1916, 
Journal    of    the    'Society   ot    Chemical 
Industry,   Dee.    15,   1910.  p.    1237.      (A.    \V.) 

Von  Di  i  ot       Merct  ay.  — 

"The  method  -  based  on  the  reduction  of  mer- 
cury sails  to  metallic  mercury  by  means  of  for- 
maldehyde   in    presence    of    potassium    hydroxide, 


The   mei  cu  ,     ,     standard 

iodine  ; :'     ■      i   .-   ot    the    latti 

amount    required   to  convert   the   mercurj    int  i   mei 
curii  d     ie,     titration 

standard  ulphate      solution.         The 

method    is   rapid   and  results,  and 

out    as    follow.-  am   of   tin 



is    treated    with    a    little    water    and,    if 
sodium   chloride   to   dissolve   tin  -    salt,   the 

soluti  up    to    250    cc.     Fiftj    cc     oi 

the    liquid    is    mixed    in    a    beaker    with    5    cc.    of 
formalin 

tion)  -  idiu   i     or    potassium 

hydro  -  ion,     ami    the    w  hole    heated    on    a 

watei  lev,     minutes    and    then    allowed 

to  cool.     Tli    liquid    is   now    neutral)  ed   with  acetic 
acid    and    the    precipitated    mercurj     collected    and 
d       Filter    and    precipitate    are    shaken    with 
Inn   ii.   of   water   slightly  acidified   with   acetic  acid 
exactly    20    cc.    of    -Y,10    iodmc    solution    until 
all    the    mercury    ltas    passed    into    solution    as    mer- 
curic iodide,  and   the  excess  of  iodine  is  estimated; 
L0-iodine=0'01     gm.     of     mercury    or 
of     mercuric     chloride."-   (I.     AdaNTI, 
1916,    5  •.    553  55  I  :   ./.    (  7o  m. 
ii      J, mi  ,„il  of  iln    Society 
'ndustry,    Dee.,    30,     1916,     p.     1258. 


of     Lithium     from  lkali 

author   makes   use    of    alcohol    and 
recipitate  sodium  and  potassium  chlorides 
from  is  solution   con  m   together 

with  lithium  chloride.  The  mixed  alkali  chlorides 
are  dissolved  in  a  minimum  amount  of  cold  water, 
treated  with  one  drop  of  concentrated  hydro- 
chlorii  nd    20   cc.    of   absolute   alcohol   added 

lually.         The    sodium    and    potas  ium    chlorides 
shoul  I  ■  n  in  a   uniform  granular  condition. 

60   cc.   of   i  dded.   and   the   mixture  allowed 

to   stand    Ei  5   minutes,    filtered    through    a 

weigh  crucible,   and   the   containing   vessel 

thoroughlj  washed  with  a  mixture  of  alcohol 
1    part   and   ether    I   to  5   pai  i  s       n  ate  is 

well  washed,  and  the  filtrate  evaporated  to  dryness, 
and  the  residue  treated  with  10  ci  of  absolute 
alcohol,   if  ag  to  i  ompli  te  solution. 

50  cc.  of  ether  and  one  drop  of  concentrated 
hydrochloric  acid  are  then  added,  the  mixture 
allowed  to  stand  for  5  hour,  the  precipitate  col- 
crucible  as  used  for  the  first 
precipitate,  washed  with  ether-alcohol  mixture  as 
before,  dried,  gently  ignited,  cooled,  and  weighed. 
The    ether-alcohol    solution    of    lithium    chloride    is 

e\.i| ated    on   a    steam   bath,   the   residue   dissolved 

in   water,   treated   with  a  slight   excess  of   sulphuric 
acid,   transferred    to   a    weighed    porcelain   or   plati 
mini  dish,  evaporated  on  a  steam  bath    and  ignited. 

If    eliariin      i    .    tlie    treatment    with    sulphuric 

acid  and  ignition  are  repeated.  In  an  optional 
method  for  the  lithium,  the  ethei  alcohol  solution 
is  evaporated  on  a  steam  bath  and  the  residue 
di  ied   at    110'     I '.    for  15—20  mi  I    with 

5 — 10    cc.     of    alcohol,    warming       I  ssary,    the 

solution  diluted  with  about  50  cc  of  water,  and 
filtered  if  necessary  through  a  Gooch  crucible 
The  acid  solution  is  titrated  with  .V  10  alkali,  the 
chlorides  precipitated  as  silver  sab.  and  from  the 
,1  of  the  latter  is  deducted  the  amount  corre- 
sponding to  the  hydrochloric  acid  determined  by 
titration.      If  the  total  quantity    of  mixed  chlorides 
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is  greater  than  0'5  gm.,  proportionately  larger 
quantities  of  solvents  are  necessary  in  the  first 
precipitation,  but  more  accurate  results  are 
obtained  when  the  total  chlorides  do  not  exceed 
0'5  gm." — S.  Palkin,  ./.  Amer.  Ohtm.  Soc,  1916, 
38,  2326-2332.— Journal  of  th  Society  .-I  Chemical 
Industry,   Dee.   30,   1916,  p.    1273.      (A.   W.) 

METALLURGY. 

Flotation  Processes. — "The  flotation  process 
for  the  concentration  of  ores  is  a  method  by  means 
of  which  one  or  inure  of  the  minerals  in  the  ore 
(usually  the  valuable  ones)  are  picked  up  by 
means  of  a  liquid  film  and  floated  at  the  surface 
of  a  mass  of  fluid  pulp.  Here  they  are  separated 
from  the  other  minerals,  which  remain  immersed 
in  the  body  of  the  pulp.  In  general,  the  minerals 
which  are  floated  are  sulphides  of  metallic  lustre, 
but  some  other  minerals  of  metallic  lustre  such  as 
graphite  and  some  sulphides  with  adamantine 
lustre,  such  as  sphalerite  and  cinnabar,  are  amen- 
able  to    treatment    by    the   process. 

The  importance  of  flotation  lies  in  the  fact  that 
it  is  primarily  a  '  slime  process,'  by  means  of 
which  the  particles  of  valuable  mineral,  too  fine 
for  efficient  gravity  concentration,  are  saved  with 
a  high  percentage  of  recovery.  Recoveries  in  the 
mills  treating  low-grade  copper  sulphide  ores  have 
been  advanced  10%  to  20%  by  the  installation  of 
the  process,  and  similar  increased  savings  have 
been  accomplished  by  the  same  means  in  mills 
treating  sulphide  ores  of  zinc  and  lead. 

When  finely  ground  ore  containing  sulphides 
mixed  with  a  silicious  or  earthy  gangue  is  brought 
gently  on  to  the  surface  of  a  body  of  water,  in  a 
direction  forming  an  acute  angle  with  the  surface 
of  the  water,  a  considerable  portion  of  the  sul- 
phide constituent  of  the  ore  floats  on  the  surface 
of  the  liquid,  while  the  gangue  sinks.  This  is 
the  so-called  film  flotation,  exemplified  by  the 
Wood    and    Macquisten   processes 

When  gas  bubbles  are  introduced  into  a  fluid 
pulp  composed  of  finely  ground  ore,  water  to  which 
has  been  added  (1)  a  small  amount  of  certain 
oils,  or  (2)  a  small  amount  of  certain  acids  or 
acid  salts,  or  (3)  a  small  amount  of  certain  alkalies  - 
or  alkaline  salts,  or  (I)  a  small  amount  of  a  mix- 
ture of  oil  with  acid  or  alkali,  the  sulphide  pal 
tides  in  the  ore  are  brought  to  the  surface  on  the 
gas  bubbles.  These  collect  in  a  froth  heavily 
laden  with  sulphide  particles.  The  gangue  par- 
ticles are  not  brought  up  by  the  bubbles,  but 
remain  in  the  mass  of  the  pulp.  This  is  the  so- 
called  froth  flotation.  Its  variations,  acid-froth, 
agitation-froth,  and  pneumatic  froth  processes  are 
discussed   in   detail    later 

The  points  to  be  explained  in  the  operation  of 
these  processes  are  :  (1)  The  flotation  of  solid 
particles  in  a.  liquid  the  specific  gravity  of  which 
is  less  than  that  of  the  solid  :  (2)  the  preferential 
flotation  of  the  sulphide  portion  of  the  mass:  (3) 
the  functions  of  the  reagents  used. 

Theory.  The  theory  here  presented  in  explana- 
tion of  the  points  listed  in  the  preceding  paragraph 
appeals  to  the  following  physical  phenomena  :  Sur- 
face tension,  adsorption,  adhesion,  and  viscosity. 
The    first    three   of    these    are    closely    related. 

Surfaci  Tension. — Every  liquid  surface  in  con- 
tact with  a  gas  or  its  vapour  behaves  as  if  it 
were  under  tension.  The  value  of  this  contractile 
force  per  unit  width  can  be  measured.  Its  value 
for  water.  74  dynes  per  centimetre,  is  higher  than 
for    any    other    well  known    liquid.      (Liquid    metals 


and  fused  salts  are,  of  course,  excepted.)  This 
Active  tension  is  a  convenient  conception  for  many 
discussions  and  may  lie  explained  in  terms  of  the 
intermolecular  attractions  of  the  substances  form- 
ing   the    boundary. 

We  find  that  the  invariable  effect  of  oil- 
ing a  solid  surface  is  to  reduce  the  surface  tension 
of  the  water  due  to  contamination  by  the  oil.  This 
is   further   discussed   later. 

The    i lusions  '  forced   by   observation   are: — 

1.  That  water  has  a  smaller  tendency  to  displace 
air  on  the  surface  of  sulphide  minerals  than  on 
the   surface   of   gangue   minerals. 

2.  That  the  tendency  of  oil  to  displace  air  is 
greater  at  the  surface  of  sulphide  minerals  than 
at   the   surface   of   gangue   minerals. 

3.  That  oil  tends  to  displace  water  on  the  sur- 
face of  sulphides  and  that  water  tends  to  displace 
oil    at    the   surface  of   gangue   minerals. 

4.  That  water  displaces  air  more  readily  on  an 
oiled  solid  surface  than  on  a  clean  surface  of  the 
same    solid. 

These    conclusions    suggested    the    following    con 
In  ;  latory    experiment. 

A  ring.  6.17  cm.  outside  diameter  and  specific 
gravity  of  1.38,  made  of  aluminium  tubing,  0.63 
cm.  diameter,  was  cleaned  and  floated  without 
trouble  on  the  surface  of  pure  water.  The  shape 
of  the  water  surface  at  the  air-water  contact  is 
shown  in  Fig.  I.  The  ring  was  then  oiled  slightly 
The  air  water  contact  angle  was  reduced,  as 
shown  in  Fig.  II..  to  such  an  extent  that  it  was 
impossible   to   float   the   ring.     The   same   was   true. 


Fig.  I. — Shape  of  Water  Surfact   nj   Hr-Water  I  on- 

tort.     The    Aluminium    Tubing    Vnoiltd. 

Fig.    II. —  Chang*    of   Conditions   dm    to   Oiling   the 

Aluminium    Tubing. 

as  might  be  expected,  when  a  cylinder  of  alumi- 
nium replaced  the  ring.  A  similar  cylinder  of 
glass  tubing  exhibited  such  a  small  air-water  con- 
tad    angle    that    it    could   not    be    floated. 

Adsorption. — Adsorption  of  the  gas  at  a  gas- 
liquid   surface   is   indicated  : 

I.  By  the  effect  on  the  surface  tension.  The 
surface  tension  of  a  freshly  formed  mercury  sur- 
face does  not  change  in  a  vacuum,  but  falls  off 
in  the  presence  of  different  gases  for  about  an 
hour.  Certainly  the  density  of  a  liquid  cannot  be 
constant  al  the  boundary,  but  must  go  over  con- 
tinuously   into   that   of   the   gas. 

2.  By  tlie  increase  in  the  solvent  power  of  the 
surface. 

3.  In  the  case  of  contaminated  liquids,  by  the 
concentration  of  one  or  more  of  the  components 
'if  the  liquid  at  the  gas-liquid  surface.  Every 
unit  area  of  such  a  boundary  possesses  a  definite 
potential  energy  which  always  tends  to  a  minimum. 
If.  therefore,  the  surface  tension  of  a  solution  de- 
pends upon  the  presence  of  any  component,  such 
a  change  of  concentration  of  that  component  will 
occur  as   will  reduce  the  potential   energy,   i.e.,   th< 

•  Pockels  :  Nature,  Mar.  12,  1891.  p  439. 
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interfacial  tension.  In  other  words,  any  com- 
ponent which  reduces  surface  tension  will  be  found 
in  excess  at  the  surface  of  a  solution.  For 
example,  the  surface  tension  of  water  is  greater 
than  that  of  alcohol.  Experimentally,  a.  drop  of 
alcohol  on  a  thin  film  of  water  rapidly  reduces  the 
surface  tension  of  the  water  and  the  latter  draws 
away  from  the  alcohol.  On  the  contrary,  a  drop 
of  water  on  a  thin  film  of  alcohol  spread  over  glass 
does  not  at  once  diffuse  into  the  film  but  remains 
gathered  in  a  heap.  Such  diffusion  would  increase 
the  surface  energy  of  the  system,  hence  the  water 
concentrates  away  from  the  gas-liquid  sui 
The  greater  viscosity  of  the  surface  of  a  solution 
above  that  of  the  bulk,  or  of  that  of  a  pure 
liquid,  has  long  been  recognisedt  by  its  damping 
effect  upon  a  swinging  magnetic  needle  and  may 
properly  be  ascribed  to  gas-liquid  adsorption. 
Closely  connected  with  this  is  the  formation  of 
elastic  solid  skins  or  very  viscous  layers  at  a  free 
surface,  as,  for  example,  in  the  case  of  solutions 
of    peptone    and    dyestuffs. 

The  presence  of  such  a  viscous  layer  at  an  oil- 
water  interface  is  easily  shown  by  pouring  any 
clear  oil.  kerosene,  liquid  vaseline,  etc.,  on  to  water 
and  then  bubbling  a  gas  through  the  water.  The 
interface  has  all  the  appearance  of  an  elastic  skin. 
Bubbles  rising  through  the  water  and  striking  the 
under  side  of  the  interface  stretch  the  film,  arid 
rising  farther  drag  away  a  mass  of  water  sur- 
rounded   by   this   viscous  layer. 

Viscosity. — A  marked  increase  in  the  viscosity 
of  interfacial  films  is  produced  by  the  presence 
of  finely  divided  solid  matter.  This  increase  is 
apparent  in  the  experiment  just  described  when 
finely  powdered  sulphide  is  thrown  into  the  oil 
and  allowed  to  settle  to  the  interface,  where  it 
becomes  entangled  in  the  film.  When  gas  bubbles 
are  introduced,  as  before,  the  return  water  drops, 
coated  with  a  film  containing  the  solid  particles, 
are  much  more  irregular  in  shape  than  previously. 
and  their  coalescence  after  reaching  the  interface 
requires  days  or  weeks. 

Summary. — The  potential  at  a  gas-sulphide  con- 
tact is  less  than  at  a  gas-gangue  contact  :  hence 
gas  bubbles  will  cling  with  greater  persistenci  to 
sulphides   than    to   gangues. 

Oil  replaces  water  at  the  surface  of  sulphide 
minerals. 

Water  replaces  oil  at  the  surface  of  gangue 
minerals. 

Water  replaces  gas  more  readily  at  an  oiled 
surface  of   a  solid   than  at  a  clean  surface. 

The  addition  of  any  contaminant  to  water  lowers 
the   surface    tension. 

In  any  body  of  contaminated  water  there  will 
be  a  concentration  of  the  contaminant  at  the  air- 
liquid   surface 

Adsorption  al  a  gas-liquid  surface  lowers  tin1 
surface  tension  and   increases  the  viscosity. 

Adsorption  at  a  liquid-liquid  surface  produces  a 
film  whose  viscosity  is  higher  than  that  of  the 
bulk    of    either   liquid. 

The  presence  of  finely  divided  so'id  matter  in 
a    film   markedly   increases  the  viscosity  of   the  film. 

4pplication  to  Commercial  Flotation  Processus. — 
Film  Flotation  Pulp  with  or  without  oil  or  acid 
is  fed  gently,  at  an  acute  angle,  on  to  the  surface 
of  a  body  of  still  water.  The  sulphide  floats  and 
the   gangue   sinks. 

Possible   cases  : 

Oase    1.-  Sulphide,    gangue,    water.  

'  Daniels :   /'/.*/  ict   p.  258,  l-'r..  p.  70. 


<      ie   2.— Sulphide,    gangue.   water,   oil. 

3.—  Sulphide,    gangue,    water,    acid. 
i  '.!-.■     I        Sulphide,    gangue,    water,    acid    and    oil 

t  'ast    l      s'»/ /Jiiili .  I  Watt  i      Thi 

ing    factor    in    the    initial    flotation    .,1'    the   sulphide 
and     immersion    of    the    gangue    is    the    difference    iii 
the   an    -.m:    contact   angle   with   the   sulphide   and 
gangue    surfaces    respectively.     If    the   difference    is 
great,   as   in   the  case   with  galena   and   quart/,   good 
separation     is     obtained.        After     a     considerable 
amount  of  sulphide  has  been  floated,   if  the  surface 
How    is    sufficiently    impeded,    the    particles    congre 
gate    into    clumps    by    the    well-known    phenomenon 
of  apparent  attraction  of  floating  particles,*  a  scum 
is  Ebrmed  (whose  viscosity   ami  resistance  in  ru] 
are    many    times    greater    than    that    of    the    original 
water     surface)      and     the      floated      particles     are 
d    r     re    immune   to   immersion. 
2.     iulpJiide,     Gangue,     Water    ami    0 
When  ml   is   added   in   this   process  the   phenol 
are    entirely    different    from    the    simple    film    •' 
tion  of  Case  1.     The  oil  concentrates  at  the  surface 
since  such  concentration  reduces  the  surface  en 
of   the   system.     This   adsorption   of   the   oil   at    the 
gas-water  surfaces  causes  the  formation  of  a  vi 
film.      When  the  mixture  of  sulphide  and  gangue  is 
introduced    at    the    surface,    the    sulphide    particles 
tend    tn    migrate    into    this    layer    and    the    gangue 
particles    migrate    into    the    water,    for    a    sulphide 
particle  in  contact  with  oil  represents  the  condition 
nt    Least    potential   energy   which   is  possible    for  the 
sulphide    particle    to    assume    in    the    system    of    oil, 
sulphide,     ami     water.      Likewise     the     gangue     par- 
ticle   surrounded    wholly    by    water    represents    the 
condition   of   least    potential   energy   for   the   gangue 
particle    to    assume    in    this    system.      In    this 
also,    the    formation    of    a   scum    of    floated    sulphide 
increases  the  stability  of  the  float. 

Case  '■'>  Sulphide,  Gangue,  Water  and  Acid. 
The  effects  of  acid  are  :  (n)  to  diminish  the  surface 
tension  of  the  liquid,  (6)  to  diminish  the  gas 
liquid  contact  angle,  and  (c)  to  increase  the  vis 
cositj  of  the  gas-liquid  surface.  The  diminutions 
of  "  and  (6)  are  more  marked  with  gangue 
minerals  than  with  sulphides.  The  result  is  that 
cleaner  concentrate  may  be  expected  than  in  either 
of  the  previous  cases,  but  at  the  expense  of  richer 
tailing. 

Case  4.  Sulphide,  Gangue,  Watt  r,  Oil  and  Acid 
— In  this  case  a  combination  of  results  such  as  can 
be   predicted   from   the  preceding  cases  is  obtained 

Froth  Flotation.— In  order  to  explain  froth  (lota 
timi  n  is  necessary  and  sufficient  that  the  gas  of 
each  bubble  shall  be  inclosed  by  a  film  of  contami 
nated  water  which  shall  possess  the  following 
characteristics  : 

1 .  Low  surface  tension. 

2.  High   viscosity. 

■i.  A  variable  concentration  of  tin-  contaminant 
(re-agent 

I  \  preferential  adhesion  of  the  bubble  film 
to  the  sulphide  mineral  compared  to  thai  for  the 
gangue    minerals. 

The  durability  of  a  li-  uid  film  depends  upon 
one   in1   more   of    the    following   conditi 

1.  A  low  surface  tension  which  is  locally  variable 
so  as   to   produce  stable  equilibrium. 

•>.    High   viscosity,  which  may   pass  over  into. 

:s.  Chemical  irreversibility  and  the  production  of 
solid   skins 

Pure    liquids    tin    net     foam  :     fur    example,      • 
or    alcohol.     The    reason    is    obvious       U    tic 
•ftasi  in--  .iii-l  Beach  :  Gent  ml  P/iu  ■    •.  p. 
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is  thinned  nut  by  stretching  or  by  draining  away 
of  tlie  liquid,  the  surface  tension  is  reduced  at 
part  below  the  general  constant  value.  As 
soon  as  this  begins  the  thicker  and  more  powerful 
parts  way    from    the    weakened 

parts    which    at    once    completes    the    rupture.     But 
the    most    important     condition  i       ability    is 

means  by  which  the  equilibrium  of  the  forces 
at  any  point  in  a  film  may  be  restored,  when  a 
variation  of  some  of  the  forces  occurs.  In  the 
case  of  a  compound  liquid  or  solution  this  is 
ed  by  the  adsorption  or  change  of  concentra- 
tion of  one  or  more  of  the  components  in  the  film. 
The  surface  tension  of  a  solution  is  in  genera! 
notably  different  from  that  of  the  pure  solvent, 
and  in  ease  of  water,  whose  surface  tension  is  the 
greatest  of  any  liquid  with  which  we  are  concerned, 
even  a  minute  trace  of  impurity  is  sufficient  to 
lessen    its   surface   tension   considerably. 

Consider  a  film  of  water  stretched  on  a  vertical 
ring  of  wire.  If  the  surface  tension  remained  con- 
stant, as  it  does  in  the  pure  liquid  when  the  thick- 
ness exceeds  O'OOOOOl  cm.,  the  weight  of  the  lower 
part  would  stretch  down  the  upper  part  until  it 
broke.  If  the  water  contains  some  component 
whose  depletion  at  the  weaker  points  increases  the 
surface  tension,  equilibrium  will  be  preserved.  In 
the  stretching  of  the  film,  and  in  the  general  run- 
ning away  of  the  liquid  between  the  surfaces  of 
the  film,  which  reduces  the  total  available  amount 
iiiaminant,  such  decrease  of  the  concen- 
tration and  increase  of  surface  tension  does  occur, 
and  the  film  remains  stable  under  a  considerable 
variation     of    external  ins.     The     formation 

it  bubbles  as  a  result  of  this  variation  of  surface 
in  alone  is  well  exemplified  by  a  simple 
aqueous  solution  of  soap  or  of  acetic  acid.  The 
running  out  of  the  liquid  between  the  two  surfaces 
is  greatly  retarded  by  the  visci  sity  of  the  liquid, 
a  property  which  may  be  largely  influenced  by 
the  suit'. iro  adsorption  of  one  or  more  of  the 
ponents. 

When.  then,  gas  bubbles  are  intr  du  id  into  a 
liquid  pulp  where  oil  is  present  there  is -formed 
about    each     bubble    a    liquid    film  surface  , 

■  viscosity  is  greater  firm 
that  of  the  bulk  of  the  liquid.  Some  of  the  solid 
of  the  pulp  move  into  the  Sim  nd  arc  raisi 
the  surface  with  the  bubble.  Since  there  is  a  con- 
centration of  oil  in  the  film,  and  since  the  diminu- 
tion in  potential  energy  at  an  oil-sulphide  contact 
is  greater  than  at  a  water-sulphide  contact,  the 
minated   layer   replaces   tin  on    the    sul- 

phide surface  ami  the  sulphide  moves  into  the 
bubble  film,  while  the  gangue,  on  which  water  dis- 
places nil.  remains  in  greater  m  lire  in  tin-  body 
of  the  pulp.  The  bubbles,  therefore,  as  the. 
arrive  at  the  surface,  carry  an  excess  of  the  sul- 
minerals.  Upon  their  arrival  at  the  surface, 
the  bubbles  of  tic  contaminated  liquid  peisist. 
owing:  (ll  to  their  lower  surface  tension;  (2) 
to  their  ability  to  adjust  this  tension  to  a  state  of 
stable  equilibrium  ;  ami  (31  to  their  greater 
viscosity  which  is  markedly  increased  by  the  pre 
sence  of  the  solid   particles 

Mechanical-Agitation  Froth  Proa  -•».  — Sulphide 
anil  gangue  minerals  are  beaten  up  with  water  and 
oil.  •■  ith  or  without  acid,  then  allowed  to  flow  into 
a  box  containing  a  considerable  body  of  liquid 
nearly  at  rest  Bubbles  coated  with  a  preponder- 
ance of  sulphide  particles  float  to  the  surface  and 
form  a  heavy,  persistent  froth.  The  gangue  par- 
tii  les   sink. 


Two  cases  arise  : 

Case    1. — Sulphide,   gangue,   water  and   oil. 

Case   2. — Sulphide,   gangue,   water,   oil   and   acid. 

Vase  1.  Sulphide,  Gangue,  Water  and  Oil. — 
When  this  pulp  is  beaten,  air  is  mechanically  en- 
trapped in  the  form  of  bubbles.  At  the  surface 
of  every  bubble  in  the  mass  there  is  a  gas-contami- 
nated-liquid contact  which  results  in  the  adsorption 
at  this  surface  of  the  contaminant,  oil,  and  the 
production  of  a  viscous  film  into  which  the  sulphide 
particles,  circulating  in  the  mass,  pass  with  a  dimi- 
nution in  the  potential  energy  of  the  system.  The 
result  is  that  in  a  very  short  time  after  the  air 
bubble  is  entangled  in  the  pulp,  it  is  surrounded 
by  a  viscous  sheath  composed  of  an  oil-water  inter- 
1  Sim  m  which  are  entangled  a  large  number 
of  sulphide  particles.  The  presence  of  the  solid 
particles  greatly  increases  the  viscosity  of  the 
sheath.  When  the  solid-coated  bubble 
s  in  the  settling  box  or  spitzkasten  it  rises 
to  the  surface.  Here  the  bubble  persists,  or, 
bursting,  transfers  its  load  to  other  bubbles.  This 
bubble  persistence  is  due  to  a  combination  of 
several  factors.  The  oils  used  have,  in  general, 
a  slower  evaporation  rate  than  water.  The  tension 
of  the  bubble  film  is  lower  than  the  tension  of  a 
pure  water  bubble.  The  bubble  has  the  power  of 
adjusting  itself  to  its  tension,  within  limits,  with- 
out bursting.  The  presence  of  the  large  amount 
of  solid  matter  enormously  increases  the  viscosity 
of  the  film. 

2.  Sulphide,  Gangue,  Water,  Oil  and  Acid. 
— The  addition  of  acid  has  the  two-fold  effect  of 
further  lowering  the  surface  tension  and  increasing 

the    adhesion    ratio    — -     — ,^-j-  The    result    is,    in 
water-solid. 

general,  cleaner  concentrate  with  or  without  an  in- 
crease in  the  sulphide  content  of  the  tailing. 

Heatine;  the  pulp  has,  in  some  cases,  a  beneficial 
effect.  Where  this  is  true  it  is  probably  due  to 
(a)  decreased  surface  tension  and  consequent  in- 
creased stability  of  the  froth ;  (b)  increased 
number  of  air  bubbles  formed  by  the  air  released 
from  solution;  (c)  in  the  case  of  viscous  oils,  the 
greater  area  over  which  oil  is  spread  and  conse- 
quently the  greater  number  of  bubbles  with  a 
viscous  oil-water  interfacial  film  :  (d)  probable 
increase  in  solubility  of  the  oil  and  consequent 
greater  diffusion,  resulting  in  more  widespread  ad- 
sorption  in  bubble  films. 

Pneumatic  Froth  Process. — Sulphide  and  gangue 
minerals  mixed  with  water  and  oil,  with  or  with- 
out acid,  are  run  into  a  vat  with  a  porous  bottom 
through  which  air  is  forced.  The  air  bubbles  rise 
to  the  surface  with  a  coating  of  solid  particles,  pre- 
ponderantly sulphide,  while  the  gangue  particles 
sink. 

The  principles  involved  in  this  method  are  the 
same  as  explained  in  the  agitation-froth  process. 
The  only  difference  is  in  the  method  of  introducing 
air.  The  result  of  this  difference  is  that  the 
bubbli  in  the  pulp  are  much  larger  than  in  the 
agitation  froth  method;  they  arrive  at  the  surface 
less  heavily  loaded  in  proportion  to  their  area; 
the  bubble  films  are.  therefore,  less  viscous,  and 
the    froth   less   persistent. 

Potter-Delprat  Process. — Sulphides  and  carbon- 
ates, with  or  without  other  gangue  minerals, 
are  ti cited  with  hot.  dilute  sulphuric  acid.  Bubbles 
of  carbon  dioxide  and  hydrogen  sulphide  aro 
formed  which  rise  to  the  surface  with  a  sulphide 
coating   and    there    form    a    froth.     In    this    method 
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Notices    and   Abstracts: 


as    in    the    other    froth    methods,    gas    bubbles    are 

formed   which  are  surrounded   by   films  of  eontami- 

n;ir ,  . i    water,    the   contaminants   in   this   case    being 

lead  sulphate,  calcium  sulphate  and 

formed    by   the   action   of   the   sulphuric 

acid.     The    films    have    a    higher    viscosity    and    a 

lower    surface    tension    than    is    possessed    by    the 

bulk   of    the   liquid.     The   sulphides   move   into   the 

bubble    films   because   the   system    composed   of   sul- 

and    this    contaminated    layer    has    a    lower 

potential   enemy   than  the   system   composed  of  the 

pulp    in    the    bulk    of    the    liquid.        The    writers    at 

i  hat  the  selective  action  in  this  case 

might    be   due  to  preferential  gas  adsorption  at   the 

ilphide    contact,    as    opposed   to   a   gas-gangue 

but    microscopic    examination    of    mineral 

d    from   the   process   showed   that   the 

solid    particles  in   the   froth   were  completely  within 

the  films  and  at  no  point  in  contact  with  gas.     The 

■  •    of    the    froth    is    due    to    the    factors 

explained   in  connection  with  the  other  froth  pro- 

ile  the  writers  have  made  no  appeal  to  elec- 
.ic  forces  or  to  colloidal  phenomena  in  this 
.  they  realise  that  the  potential  en 
existing  at  the  contact  of  dissimilar  subst: 
may  well  include  electrical  forces  and  that  migra- 
tion of  the  suspended  solid  particles  under  the 
influence  of  electrical  charges,  similar  to  the  migra- 
tion of  colloids,  may  account  for  some  of  the 
selective  action  of  the  bubble  films.  But  the  agita- 
tion of  the  pulp  in  the  mechanical-  and  pneumatic- 
froth  processes  and  the  generation  of  carbon  diox- 
is  on  carbonate  particles  in  intimate  contact 
with  sulphides  in  the  acid-froth  process,  are  suffi- 
cient, in  their  opinion,  to  bring  every  su] 
particles  h  I  i  contact  with  a  bubble  film.  Once  in 
referential  adhesion  of  the  contami- 
nated layer  to  a  sulphide  surface  in  the  presence  of 
water  is  sufficient  to  account  for  the  persistent 
attachment  of  the  sulphides  to  the  bubble  films, 
while  on  the  other  hand,  the  replacement  of  gas  or 
oil  by  water  on  the  surface  of  gangue  particles 
explains  the  wetting  end  continued  immersion  of 
the  latter."— A.  F.  Tagcart  and  F.  E.  Beach.— 
M  '  'lurgical  and  Ch  tical  Engineering,  Nov.  1, 
1916,  p.  518.     (H.  A.  W.) 


Ron;      Crushing.  —  "Aim      of     Ttock-Crushing 

Experiments. — The    aim    of    the    laboratory    experi- 
ments   described    in    this   paper  was   twofold  : 

1.  To  measure  as  accurately  as  possible  the 
maximum  amount  of  crushing  that  can  be  effected 
by  1  h  p.  acting  for  24  hours,  by  the  two  proposed 
methods  for  measuring  the  amount  of  crushing, 
namely:  (a)  bv  Rittinger's  method;  (b)  by 
Stadl  "I.    based    on    Kick's    law. 

2.  To  show,  if  possible,  that  by  one  of  these 
methods,  the  amount  of  crushing  produced  by 
1  h.p.  in  24  hours  is  a  constant  amount  throuehout 
a  wide  range  in  the  diameter  of  the  piece  crushed, 
and  tint  by  the  other  method,  the  amount  of 
crushing  is  a  variable  quantity  over  the  same  range 
of  diameter:  or  else  show  that  n  other  of  the 
proposed    methods    for    measur  amount    of 

fixed  relation  between  power 
and  crushing  and  consequently  a  new  method  for 
computing  this  amount  will  have  to  be  found  to 
permit    tl  hment   of   a    law  of   crushing. 

Experimental    Methods. — Testing    machines,    calo- 

rimetric    methods    and    commereial    types    of    rock- 

o_-    machines    were    considered    with    reference 

heir    i  due   for  measuring  power  used   in   crush- 


ing     il.c     following    electrically     driven    crushing 

machines,     installed    and    available     in    the    }.} 
g   Laboratory   and   which 

crushing  rests,  on  the  who 
■1    to    the    investigation  : 
'A'  (2)    7x9     in.     Dodgo 

lOxlC    m.    rolls.        I 

Rot  '  i  i. 

o"o.  the  rock  crushed  was  a  tinguaite— an  intra 
eruptive  obtained  i  |1;1,  q 

more  easilj    in 

3     (O     it.         ft.     flu    : 

slabs,    alt1'  fractured    ■  tre    always 

irregular  io  sha] 

In    1914,    i 
measure    the    work    doic 

In 

the   in  the   laboratory    

was  :,  id     ei       .  the  Podge  cru 

and    in    bl  ies,   the   rolls. 

In  cei  the  results  of  I 

unsati  the    data    obtained    indie: 

strikingly    the     probability    of     a     fatal     error     in 
Stadlei  's    method    and    a    i  ,-    in 

Rittinger's.     Tin'   figures  showed  an  enormous 
in     the     amount     of     crushing     done     b 
ired     horsepower    through    a    wide    range    in 
diameter    when    calculated    by    Stadler's    me: 

-   law.   and   a   remarkable   constancy 
when   calculated   by  the  law  proposed   l>\ 
in  1SG7.     The  comparative  figures  in 
fully    the    indicated,    but    not    necessarily    pri 
outcome  of  the  whole  investigation. 
Table    I.-  o/    the    Most    Efficimt   of   the 

1914    Tes 


Teat 
No.  Crusher. 


i; 
27 
34 

41 

47 
■is 
49 


Gyrati 
Dodge 
Rolls 

Rolls 

Rolls 
Rolls 

KolN 


17 


Diameter 
ut  Piece 
Crushed, 
Inches. 


::  5u 
1-20 

029 

0  18 
0  11 
(1-07 


Work    Done  per  A.   E. 
H.p.*  in  54  Hr. 


Measured  in 
Startler 
E.  U.t 

red  in 

Rittinsrer 

s.  u : 

710 

947 

520 
286 

1,030 
1,1 -is 

138 
68 

1,000 
1,022 

89 

1,187 

52 

sj:s 

Total  range 
Range  in  roll  tests 


50  diameters. 
7  diameters. 


•  Apparent  effective  horsepower.    I  E.  U.  =  energy  units. 

;  s.  U.  =  surface  units. 

1914  1915    Bolls   Tests.— In   the  fall  of   1914,   the 

fourth  .nil-'  was  commenced  to  investigate  in  more 

detail    tile   effort  of    'tonnage'  and   'work   done   per 

before  adopting  a  set   procedure  for  the  final 

series   with    rolls. 

The  decrease  in  efficiency  which  results  by  in- 
creasing the  frill  tonnage,  or  by  increasing  the 
crushing  work  per  ton,  for  sizes  0'46  in.  in  diameter 
mil  upward  was  clearly  indicated  by  the  results 
obtained. 

The  sudden  increase  in  efficiency,  when  the  Eeed 
diameter  is  reduced  to  030  in.,  is  explained  by 
the  marked  change  in  the  sound  and  vibrations 
emanating     from     the     machine.         \\  Inn     crushing 
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n  ir.  in.  feed  at  the  30  ton  rate,  the  vibrations  in 
the  laboratory  concrete  floor  were  perceptible  20  ft. 
distant  from  the  rolls.  When  crushing  030  in. 
feed,  the  floor  vibrations  practically  disappeared, 
and  there  was  a  marked  diminution  in  the  smash- 
ing shocks,  resembling  a  series  of  explosions,  which 
were  so  pronounced  during  crushing  of  the  larger 
feeds.  In  the  next  and  succeeding  smaller  sizes 
the  characteristic  sound  effect  may  be  described 
as  being  in  the  nature  of  a  steady  grinding  noise, 
indicating  that  a  more  uniform  pressure  replaces 
the  fluctuating  and  violent  forces  transmitted  to  the 
journals  during  the  crushing  of  the  larger  pieces. 
That  there  should  be  an  enormous  decrease  in 
machine  efficiency  under  the  stated  circumstances, 
is  in  the  writer's  opinion  opposed  to  reason  and 
common    sense,    and   yet   that    is   the   one   and    only 

lusion    that    can    be    reached    by    acceptance    of 

Stadler's  theory  based  on  Kick's  law.  as  will  be 
apparent  by  examination  of  the  data  in  Table  II. 
and  Fig.   I. 
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The  Stadler  energy  unit  varies  depending  not 
only  on  the  diameter  of  the  feed,  but  on  the  work 
done  per  ton  as  will.  In  tests  50-53  the  'work 
done  per  ton  '  is  less  than  in  the  remaining  tests 
(see  Table  II.  and  Fig.  I.)  and  the  Stadler  effici- 
ency increases  correspondingly. 

It  follows  that  there  are  an  infinite  number  of 
values  of  this  apparently  misnamed  'energy  unit 
(if  crushing.'  consequently  it  is  not  a  unit  indicating 
a  fixed  relation  between  power  and  crushing  when 
the  material  crushed  is  rock,  however  applicable 
it  may  or  may  not  be  in  estimating  the  power 
required  to  crush  an  ideal  and  more  or  less  imagi- 
nary substance.  The  unavoidable  conclusion  to 
be  drawn  from  the  experiments  is  that  the  Stadler 
energy  unit  is  of  no  value  in  determining  the 
relative  efficiencies  of  various  types  of  rock-crush- 
ing   machines.         For    a    single    machine,     crushing 


feed    of    limited    range    in    diameter    with    only    a 
small  variation  in  the  work  done  per  ton.  Stadler's 
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Fig.  I. 

y.  based  as  it  is  on  one  of  the  manifestations 
of  crushing,  shows  the  character  of  the  changes  in 
efficiency  produced  by  changes  in  adjustment,  but 
the  Rittinger  system,  even  if  it  fails  to  conform 
with  a  law,  is  preferable  by  reason  of  its  greater 
sensitiveness  to  small  variations  in  the  amounts  of 
crushing. 

Power  in  Fine  Crushing. — The  sudden  increase 
in  the  work  per  apparent  effective  horsepower  in 
the  last  four  tests  (see  Table  II.),  indicated  the 
importance  of  investigating  the  relation  of  power 
and  the  crushing  of  rock  particles  of  very  small 
diameter.  Some  preliminary  work  convinced  the 
author  that  a  Huntington  mill  was  admirably  suited 
the  investigation  and  this  machine,  with  some 
modifications,    was   accordingly    used. 


.2^ 


u 

— 

:=> 

,    ffi  CO  cc  t- 

IQQOOCiOOC 

-  M 

1  — T^-'f^i  —~_r  _' 

- 

1  Cr  >o  iO  0)  —  Ol 

Sa 

1  0    1  -  1  -    -r>    S 

rUT*  -r  r-  -  4  - 1 

X 

1 

—  _   - 

-  ~ 


—  —  -*  OS  r-  '-. 

------ 


- 


l~ 

r. 

01  r-  Ci  O) 
Oi  01  oi  re 

1 

-* 

_ 

oi 

Vi 

t    i 
x  — 

May  191  j 


Notices    and     Ibstracts:     Metallurgy. 


199 


The  results  in  Table  III.  show  the  characteristic 
drop  in  Stadler  units  per  apparent  effective  horse- 
power, although  the  range  of  diameters  tested  is 
not  large.  However,  many  more  experiments 
would  be  required  to  determine  the  effect  of  altera- 
tions in  tonnage,  percentage  of  water  in  pulp, 
speed    of    machine,    etc. 

Test  116  was  made  to  obtain  an  indication  of 
the  effect  of  a  reduced  tonnage.  The  number  of 
Rittinger  units  appears  to  increase,  but  several 
check  tests  would  be  required  to  form  a  definite 
conclusion. 

Considered  as  a  whole,  the  results  are  in  closer 
agreement  with  Kittinger's  theory  than  could  be 
expected,  when  two  obstacles  which  conspire  to 
defeat  the  purpose  of  the  investigation  are  taken 
into  account.  One.  is  the  difficulty  of  measuring 
the  power  used  only  in  crushing.  The  second  has 
to  do  with  the  measurement  of  the  surface  m  the 
—  200  grade.  Nobody  has  yet  made  a  reliable 
measurement  of  this,  and  it  is  probable  that  it  is 
a  variable  factor.  For  the  -200  grade,  Stadler's 
ordinal  number  2S  was  adopted,  for  although  it 
was  realised  that  it  was  not  necessarily  an 
accurate  estimate  of  the  average  volume  of 
the  particles  it  was  supposed  to  represent, 
it  would  at  least  serve  to  make  the  comparison  as 
i  i me  as  to  the  other  theory.  The  correspond- 
ing Rittinger  number  is  780  which  was  adopted. 
It  is  probable  that  the  average  factor  is  appreci- 
ably  greater   than   780. 

If  in  going  from  coarse  to  fine  crushing  there 
is  a  considerable  decrease  in  surface  in  the  —200 
grades,  the  results  tabulated  in  this  paper  would 
be  appreciably  affected,  although  the  effect  of  such 
a  variation  would  be  more  disastrous  to  Stadler's 
theory  based  on  Kick's  law  than  to  Kittinger's, 
and  the  Stadler  units  per  apparent  effective  horse- 
power might  in  consequence  approach  perilously 
near  to  zero. 

Crushing  Tests  Using  Quartz. — In  this  investi- 
gation, the  desirability  of  crushing  a  quartz 
gangue  was  recognised  as  being  of  more  interest 
to  those  engaged  in  practical  work  ;  unfortunately, 
however,  none  was  obtainable  locally,  and  tinguaite 
was  employed  for  the  experiments.  It  was  feared 
that  to  some  extent  the  habit  of  fracture  of  tingu- 
aite might  have  prejudicially  influenced  the  results 
obtained,  hence  upon  the  conclusion  of  the  Hun- 
tington mill  tinguaite  tests,  a  series  of  grades  of 
quartz  sand  was  prepared  and  used  to  determine 
this  point. 

Convincing  evidence  was  furnished  by  the 
results  obtained  that  the  relation  between  power 
and  crushing  indicated  by  the  tinguaite  tests 
remains  unchanged  when  the  rock  crushed  is 
quartz,    excepting   that   the    crushing   force   is   less. 

Conclusions. — When  it  is  considered  that  Gates, 
using  a  testing  machine,  obtained  similar  results 
for  three  entirely  different  rocks,  a  sufficient 
amount  of  experimental  data  now  seems  available 
to  justify   the   following   conclusions  : — 

1.  That  in  the  reduction  of  any  giysn  rock  there 
is  a  constant  relationship  between  the  power 
applied   and  the  crushing  effected. 

2.  That  Rittinger's  theory  appears  to  conform 
agreeably    with    this    relationship. 

3.  That  Stadler's  theory  based  on  Kick's  law 
does  not  so  conform." — -J.  W.  Hell.  —  Trans. 
Amer.  Intt.  Min.  En,;..  Feb..  1917,  pp.  171-171;. 
(H.    A.    W.) 


Surface  Tension  and  Cohesion  of  Metals.— 
Summary  of  paper  bj  Sydney  W.  Smith,  D.Sc, 
A..R.S.M.  (London),  on  "Surface  Tension  ami 
Cohesion  in  Metals  and  Alloys,"  presented  at  the 
Annual  General  Meeting  of  the  Institute  of  Metals, 
held   in   London   on    Wednesday,    March    21st,    1917. 

"The  author  refers  to  a  previous  communication, 
made    by    him    in    1914,    in    which    he    described    a 
method  of  measuring  the  surface  tensions  of  mi 
metals   based    upon    the   observation    that    capillary 
depressions  occur  in   the   surfaces  of   molten   metals 
when  carbon   tubes  of   fine   bore   are   plunged   verti 
into   them.     These  depressions   were  found  to 
follow  the  general  law  by  varying  in  depth  inversely 
as  the  diameter  of   the  tube,   and   to  be  analogous, 
in   every   way,   to   the   depressions   which   have 
been    known    to   occur    under    similar    conditions    in 
liquid  mercury. 

The  property  of  surface  tension,  being  the  result 
of  internal  molecular  forces  which  are  unbalanced 
at  the  surface  of  a  liquid,  is  now  considered  in 
relation  to  the  internal  forces  of  cohesion  in  the 
solid  st.iii'.  and  from  this  point  of  view  it  is 
regarded   as   being   an  index   of  cohesion 

The  continuity  of  properties  in  the  liquid  and 
solid  states  has  been  examined  by  Traube  in  rela- 
tion to  Van  der  Waal's  equation,  an  expression  in 
winch  Boyle's  Law  is  extended  to  take  into  account 
the  forces  of  molecular  cohesion  in  modifying  the 
simple  gas  relation,  PV  =  a  constant  and  originally 
applied  to  gases  under  considerable  compression. 
As  the  result  of  the  application  of  this  equation 
to  the  solid  state  certain  figures  have  been  given 
by  Traube  for  the  internal  pressures  or  internal 
cohesions  of  the  pure  metals,  based  upon  their 
atomic    volumes    and    co-efficients    of    expansion. 

These  figures  have  now  been  compared  with  the 
surface  tensions  in  the  molten  state  of  those  metals 
which  have  so  far  been  examined,  and.  with  the 
i  xception  of  aluminium,  they  show  a  comparatively 
simple  linear  relation.  From  this  it  is  concluded 
that  surface  tension  in  the  molten  state  may  be 
regarded  as  an  index  of  cohesion  in  the  solid  state. 

The  relation  of  these  internal  pressures  to  the 
compressibilities  of  metals  as  determined  by  T.  W. 
Richards  is  next  discussed.  By  considering  atomic 
compressibilities  as  deduced  from  Richard's  values 
fur  unit  volume,  Traube  showed  that,  for  fourteen 
metals  in-the  solid  state,  the  product  of  the  internal 
pressure  and  the  square  root  of  the  atomic  com- 
pressibility is  roughly  a.  constant.  The  significance 
of  this  relation  is  discussed  with  regard  to  the 
hardness  produced  in  metals  by  cold  work,  and  it 
is  suggested  that  a  closer  scrutiny  should  be  mule 
of  the  small  changes  of  density  which  occur  as  the 
result    of   such   treatment. 

The  second  portion  of  the  paper  deals  with 
certain  aspects  of  cohesion  when  considered  in 
relation  to  the  miscibility  of  metals  when  alloyed 
Indications  are  given  of  the  direction  in  which  the 
determination  of  the  surface  tensions  in  the  molten 
state  may  throw  some  light  on  problems  which  are 
intimately   dependent  on  cohesion. 

Consideration  is  given  to  the  occurrence  of 
"  liquidation  "  resulting  from  limited  miscibility 
cm  n  in  cases  in  which  the  components  are  regarded 
as  forming  complete  series  of  solid  solutions.  An 
explanation  of  this  behaviour  is  offered,  based  upon 
the   foregoing   considerations. 

Certain    conclusions   are   drawn   as    to   the   effects 
of  the  relative  internal    pressures  of  the  compom  nl 
of    certain    alloys    in    determi theii     hard] 
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and    the    application    of    these    views    is    made    to 
certain  cases. 

The  paper  concludes  with  a  bibliography  relating 
to  the  questions  which  have  been  discussed." — 
S.   W.   Smith,  D.Sc—  Inst,  of  Metals.     (H.A.W.) 


A  New  Method  of  Zinx  Precipitation. — "With 
the  oh  miniating  the  necessity  of  using  zinc 

in   the    form    of    dust   or   shavings   for    the    precipi- 

i  ;    .Id   and   silver  from   cyan  i 
new    method    of   precipitation  has  been   devised   and 
a    machine    invented    for    its    practical    application. 
The   apparatus    can    be   used   for   precipitating   other 

f i    their   solutions   also,    particularly   for 

itating   copper   with   iron. 
The    aim    of    the    invention   is    twofold — first,    to 
cip     nt    in    its    cheapest    form, 
hi   a   precipitate   free   from   im- 
puritii  illy  from  zinc. 

The  the  pregnant   solution 

tity  of  small  balls  of 
with   other    small    pieces   of    zinc,   the   flow    of    the 
:  i  of  the  pieces  of  zinc 

combining  to  remove  the  precipitate  from  the  zinc, 

I  mm    the    barren 

the   machine. 

The  nstructed    had 

pe   of    12   in.    diameter,    in- 

'    at    30°    and    acting    on    the   principle    of    an 

Archimedean    screw,    so    that    as    the    entire    pipe 


Ian  a*  Taf 
Sproi  Rfc 


-  Si  ctional    Vit  w  of    the   I  '  mi 
Precipitator. 

slowly  revolved,  the  zinc  balls  rolled  around  mi 
the  spiral  rib  and  advanced  toward  the  upper  end 
of  the  main  pipe.  The  lower  end  of  the  main  tube, 
as  shown  in  Fig.  [.,  had  the  spiral  rib  high  enough 
to  touch  an  inner  tube  which  had  a  closed  top,  so 
that  the  lower  part  of  the  main  tube  had  a  spiral 
channel  between  the  main  and  inner  tubes,  de 
by  the  spiral  rib.  The  spiral  rib  at  the  top  of  the 
main  tube,  as  shown  in  big.  I.,  was  so  shaped  that 
it  delivered  the  zinc  balls,  as  they  moved  along 
the    upper    end    of  1    rib,    into    a    small 

central  pipe  down  which  they  ran  to  the  bottom 
of  the  machine,  where  they  again  started  rolling 
up  the  spiral  rib  toward  the  top.  The  zinc  balls 
were  removed  from  tie*  solution  by  the  spiral  rib 
just  before  they  were  delivered  into  the  small 
central  pipe,  and  no  solution  flowed  down  this 
central   pipe. 

The  main  part  of  the  tube,  above  the  inner  tube, 


called    the    head    of    the    machine,    was    kept    fairly 
well    Idled    with    zinc    balls   and    pieces    of    zinc    of 
other   shapes,   only   the    balls   rolling   up   the   spiral 
rib  and  making   the   circuit   of   travel,   while   ol 
shaped   pieces   or   very  small  balls,   which   accumu- 
lated   as    chemical    action   took    place,    remain. 
the    head,    where    the    action    of    precipitation    was 
most     intense    and    where    they    were    finally    com- 
pletely   consumed.     The    slow  "rolling    of    the    main 
sufficient  agitation   to  the   zinc  and   solu- 
tion to  provide  contact  of  all  the  solution  with 
and  precipitated  the  gold  and   silver.     This   n 

loosened     whatever     particles     of     , 
adhered   to  the  zinc,  so  that  all  the  precipitate  was 
carried     along    with    the    solution    as    it    left    the 
and    the    surface    of    the    zinc    was    kept 
i   and    chemically   active. 
gnant    solution    entered    the    machine    at 
top,    B  iwn  through   the  slowly  turning  zinc. 

oe  spiral  path  around  the  inner  tube,  and 
i    through  an  outlet  pipe  so  designed 
prevent   any  zinc  from  being  carried  out  with 
ion,    which    carried    the    precipitate    with 
I  he  continuous  movement  of  zinc  bails  against 
the    flow    of    the   solution    assured   the   contact   of  all 

on    with  •    its    entire    pa 

throu   h    the    machine,   and  the   accumulation   of   all 
liar   and    small   pieces   of   zinc   in   the   head   of 
the  machine  prevented  any  zinc  leaving  the  machine 
with  the  precipitate. 

Galvanic   Acti 
In  experimental  and  testing  work  the  first  machine 
was  made   of   iron  and   did   not  il 

cyanidi      oluti   a.     After  much   invesl  it   was 

discovered    thai    when   zinc   is   in  contact    with   iron 
in    silvei     i  olution,    some        il    anic    action 

i'li  prevents  the  f  the 

silver,  although  some  iron  cyani 

This  discovery  explained  a  situation  that  had  once 
arisen  when  attempting  to  precipitate  with  zinc 
shavings  in  iron  boxes.  It  explains  also  why  poor 
or  no  precipitation  took  place  when  passing  solution 
through  tube  mills  containing  zinc.  Probably  zinc 
dust,  when  mixed  with  solution,  is  slightly  affected 
by  contact  with  the  iron  of  pump  and  pipes,  but 
so  little  of  the  dust  is  in  actual  electrical  contact 
with  the  iron  that  the  effect  is  inapprecia 
This  discovery  sent  the  iron  machine  to  the  scrap 
oid  led  to  the  construction  of  a  wooden  one. 
with  which  proper  precipitation  took  place.  The 
n  machine  was  constructed  entirely  of 
wood,  a  12  in.  wooden-stave  pipe  having  wooden 
spiral  ribs,  wooden  pipe  down  the  centre,  wooden 
inner  tube  and  discharge  pine,  as  shown  in  Fig.  I. 
The  wear  on  the  wooden  surfaces  caused  by  the 
rolling  zinc  balls,  although  two  months'  test  opera- 
tion did  not  seriously  impair  the  machine,  was 
sufficient  to  shorten  its  life  unduly.  Machines  will 
now  be  made  with  cast-zinc  linings  for  the  main 
wooden  tube,  the  linings  carrying  the  spiral  ribs 
on  their  inner  surfaces.  This  increases  the  area 
of  i'i  r"   in    conl  n't   with   solution,   and    any 

a-  dissolving  action  on  this  lining  simply  aids 
precipitation. 

The  experimental  work  was  carried  on  at  a  point 
where  changes  were  very  hard  to  make.  For  this 
reason,  the  zinc  balls,  although  too  large  to  provide 
sufficient  zinc  surface,  could  not  be  changed,  and 
the  insufficient  zinc  surface  in  the  machine 
vented  a  complete  precipitation,  although,  after 
adjustment  and  some  experience  in  operation,  an 
i  :  i  olution  showed  Au  O'OOo  and  Ag 
0'28  oz.   i"i    ton.  compared  with  a  pregnant  solution 
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entering    the    head    of    the    machine    assaying    An 
0046,  Ag  230  oz.   per  ton. 

The  separation  of  the  precipitate  from  the  solu- 
tion was  effected  by  discharging  the  machine  into 
a  steep  conical  vat.  as  shown  in  Fig  II..  the  Conklin 
Directed  Thickener  being  used  in  the  trial 
t ii hi  with  satisfactory  results,  and  filtering  through 
bag  filters.  With  this  way  no  pumping  was  neces- 
sary, the  pressure  at  the  bottom  of  the  conical  vat 
being  sufficient  for  filtering. 

It  was  found  that  there  was  a  tendency  for  the 
precipitate  to  redissolve,  but  by  lining  the  vat 
with  sheet  zinc  and  constructing  the  inner  cones 
of  the  Conklin  thickener  of  sheet  zinc,  discharging 
all  the  solution  through  bag  filters  attached  to  the 
bottom  of  the  vat.  this  re-solution  was  prevented. 
Apparently  the  presence  of  zinc  in  the  mixture  of 
barren  solution  and  precipitate  is  sufficient  to  pre- 
vent re-solution,  the  sheet  zinc  in  the  vat  showing 
no  chemical  action. 

The  precipitate  consisted  of  about  half  each  of 
the  usual  black  precipitate  and  tiny  bright  metallic 
silver  scales,  without  a  trace  of  zinc.     The  average 


Fig.    II. — Precipitating   Tube    Discharging   into 
<  'onical  Thickener. 


of  six  assays  of  precipitate  showed  Au  375'0G  and 
Ag  19,3228  oz.  per  ton.  impurities  consisting  almost 
entirely  of  wood  pulp  worn  off  the  machine  and 
filtered  out   with  the  precipitate. 

In  the  newest  machines,  the  increase  of  zinc 
surface,  thanks  to  the  cast-zinc  lining  and  to  the 
reduction  in  size  of  the  zinc  balls,  should  furnish 
practically    complete    precipitation. 

This  method  of  precipitation  has  several  advant- 
ages, among  which  are  the  following  :  No  excess 
of  zinc  is  used,  but  just  sufficient  :  z'ne  is  used  in 
its  cheapest  form:  clean  precipitate  is  produced, 
which  can  be  melted  with  a  minimum  amount  of 
flux,  yielding  the  highest  grade  bullion  and  saving 
the  cost  and  loss  of  acid  during  the  treating  and 
masting  of  the  precipitate.  Since  so  much  at  tin 
tion  has  been  given  to  testing,  and  so  mm  Ii  care 
taken  to  perfect  the  process,  it  seems  reasonable  to 
consider  it  practical."— H.  I!.  Honklin. — Engineer- 
ing and  Mining  Journal,  .Ian  27,  1917,  p.  195. 
(H.  A.  W.) 


MINING. 
\  i  mospheres   Deficient  in   Oxygen.—  Effects  on 
and  on  Men.— In  studies  of  the  com- 
position   of    mine    atmospheres    .is    related    to    the 
health    and    safety   of   miners,    the    writers   of   this 

I    that    small    animals,    such    as 

and    canaries,    are    not    q  nsitive    to 

I'm"  pheres    deficient    m    i  ml    hence    may 

not  indicate  to  exploring  parties  in  mines  that  the 
oxygen  content  of  an  atmi  I  -  is  dangerously 
low. 

In  conducting  experiments  atmospheres  contain- 
ing   various    percentages    of    nitrogen    and    oxygen 

"  prepa  d  in  bell  jars  of  In  litres  capacity. 
As  a  nitrogen   a    vat   of   the   gas  contain- 

ing a  small  percentage  of  oxygen  was  used.  Tire 
atmosphere  ni  d   bj    analysis  97-8 

ii  and   -"-'    ,   oxygen. 

'/''  :ts  with  Canaries. — Tim  results  of  tests  with 
canaries  are  given  in  the  table  following.  Three 
canaries,  designated  as  .1.  B,  and  C,  were  used  in 
the  experiments  : — 
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Test  1. — The  canary.  /.',  howed  immediate  dis- 
tress,   as    evi d    by    rapid    breathing,    open    bill. 

and    no  teadiness       In    I"    i ti  -'    I  ime    i  In'    bird 

was   apparently    in    normal   condition,   except    for  a 
i,  i  rea  e    in    I  in'    rate   oi    breathing.     It    was 

removed   ii he  atmosphere  at   the  end  of  l   hour. 

'/',  .;  2  Tim  behai  iour  of  the  i  anarj  .  ''.  was 
similar  to  that  of  tlm  lord  in  the  previous  experi- 
ment. 

i  na  I  immi  diate   dis 

but     did    not 
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collapse  or  evince  more  distress  than  the  bud  in 
trial   1.      It  was  left  in  the  atmosphere  for  1   hour. 

Test  4. — The  canary.  C,  collapsed  as  soon  as  it 
was  placed  in  the  atmosphere.  It  breathed  very 
slowly  with  eyes  and  bills  closed,  but  recovered 
its  normal  state  in  less  than  a  minute  after  it  was 
removed  to  fresh  air. 

Test  5. — One  canary.  A,  showed  distress,  but  did 
not  collapse  in  20  minutes.  Another  canarv,  C, 
was  placed  in  the  atmosphere  and  immediately 
collapsed. 

Tests  with  Mice. — Some  experiments  were  also 
made  with  white  mice,  similar  to  those  made  with 
the    canaries.     The    results    were   as  follows  : — 
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yesi  1. — The  mouse  showed  symptoms  of  dis- 
tress immediately.  At  times  it  appeared  normal 
and  again  appeared  sluggish,  but  did  not  collapse. 
It   was  left   in   the   atmosphere   for   1    hour. 

Tests  2,  3. — The  results  were  the  same  as 
test   1. 

Test  4. — The  mouse  showed  immediate  distress 
and  collapsed  in  6  minutes.  One  minute  after 
removal   from   the   atmosphere  it  was  on   its  feet. 

Comments  on  Results  nf  Tests. — Canaries  show 
some  distress  in  atmospheres  containing  '.M 
oxygen,  more  pronounced  distress  in  atmospheres 
containing  as  low  as  7'6°/,  or  7'8%,  and  in  an  at- 
mosphere containing  as  little  as  7*1".  oxygen  may 
or  may  not  collapse.  Mice  are  slightly  more  resis- 
tive to  atmospheres  low  in  oxygen.  In  about  7' 
oxygen  (hey  show  some  distress  and  become  more 
or  less  sluggish.  One  mouse  resisted  for  6  minutes 
an  atmosphere  containing  as  little  as  59",.  oxygen 
before  it  collapsed. 

Effect  on  Men. — For  comparison  with  the  results 
given  above  some  observations  made  by  the  authors 
and    others   on    the   effects    on    man    of    atmospheres 


low  in  oxygen  are  included  here.  A  member  of 
the  Bureau  of  Mines  breathed  air  in  and  out  of 
a    bag    having    a    capacity    of    about    70   litres.     By 

'  is  of  a  can  of  caustic  potash  inserted  between 
the  man's  mouth  and  the  bag,  the  exhaled  carbon 
dioxide  was  removed.  Under  these  conditions,  of 
course,  the  oxygen  content  of  the  air  in  the  bag 
was  gradually  reduced,  and  when  it  had  fallen  to 
about  7%  the  subject  lost  consciousness  for  a  few 
seconds.  The  mode  of  action  of  the  "  oxygen 
want "  is  instructive.  Although  the  man  felt 
warning  symptoms  of  collapse,  but  did  not  appre- 
ciate that  he  was  in  serious  danger  of  losing  con 
sciousriess  ;  in  fact,  he  wanted  to  continue,  and 
just  before  he  collapsed  made  a  show  of  resistance 
against  discontinuing  the  experiment.  He  felt  no 
real  distress  until  some  time  after  the  experiment, 
but  on   the  next   day  he  was  decidedly  unwell. 

Effect  of  '■  Mine  [tmosvhere  Loir  in  Oxygen.— 
In  its  insidious  action  ''oxygen  want"  acts  as 
carbon  monoxide  frequently  does:  that  is,  when 
the   oxygen    is   slowly   decreased.     One   difficultv    in 

paring   the   mode   of   action   of   the   two   lies  in 

the  scarcity  of  experimental  data  on  the  effects  on 
m  i!  of  atmospheres  containing  small  percentages 
of  oxygen. 

Comparison  of  Effects. — From  the  foregoing  ex- 
periments on  birds  and  mice  and  on  men,  it  will 
be  seen  that  oxygen  deprivation  causes  collapse  in 
men  in  about  the  same  time  it  does  in  mice  and 
canaries.  The  animals  may  collapse  in  atmns 
pheres  of  different  composition  and  presumably  the 
same  is  true  of  men.  The  fact  is  evident  that 
birds  and  mice  cannot  be  used  safely  as  indicators 
of  atmospheres  low  in  oxygen  by  exploring  parties 
in  mines. 

Canaries  are  chiefly  valuable  for  indicating  the 
presence  of  carbon  monoxide,  to  which  they  are 
much  more  susceptible  than  man.  After-damp 
may  contain  enough  oxygen  (about  17%)  to  support 
the  flame  of  an  oil-fed  lamp  so  that  exploring 
parties  entering  it  may  have  no  means,  other  than 
canaries,  of  detecting  that  dangerous  gas,  carbon 
monoxide.  When  oil  lamps  go  out,  an  exploring 
party  unequipped  with  breathing  apparatus  may 
advance  into  an  atmosphere  dangerously  low  in 
oxygen,  even  though  the  party  be  carrying  canaries. 

An  acetylene  lamp  does  not  go  out  until  the 
oxygen  in  the  atmosphere  decreases  to  about  13%. 
In  such  an  atmosphere  a  partv  is  in  no  immediate 
d .in  ;er,  although  close  at  hand  there  may  be  atmo- 
spheres considerably  lower  in  oxygen,  so  that  by 
advancing  a  short  distance  the  members  of  the 
party  may  endanger  their  lives.  However,  when 
canaries  are  used  in  mines,  that  is,  after  a  disaster, 
exploring  parties  are  invariably  equipped  with  oil 
safely  lamps  and  electric  lamps,  so  that  the  danger 
from  using  acetylne  lamps  need  hardly  be  con- 
sidered  here. 

The  results  of  these  experiments  may  be  sum- 
marised as  follows  : — 

Atmospheres  that  are  deficient  in  oxygen  begin 
to  affect  men  when  the  percentage  of  oxygen  is 
about  as  low  as  that  affecting  canaries  and  mice. 
Canaries  arc  slightly  more  susceptible  to  "oxygen 
\  ii.i  "  thaji  are  mice.  In  mixtures  of  air  and 
nitrogen  containing  about  7'fi0,',  to  7"8%  o.\\ 
canaries  show  pronounced  distress.  When  the 
oxygen  content  is.  about  7°o  mice  show  con- 
siderable distress,  and  a  man  is  in  grave  danger 
of  dying  :  hence  canaries  and  mice  should  not  be 
n  ed    li\    exploring   parties   in   mines   to   show   when 
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men  unequipped  with  breathing  helmets  should 
retreat,    because   the   atmosphere   is   low   in  ox\ 

Mice  and  canaries,  especially  the  latter,  "are 
chiefly  of  value  for  indicating  to  exploring  parties 
the  presence  of  dangerous  proportions  of  carbon 
monoxide.  In  an  atmosphere  in  which  oil-fed 
lamps  will  not  burn,  an  exploring  party  should  not 
depend  upon  canaries  for  further  guidance,  but 
should    use    breathing   apparatus    in  <    into 

the  atmosphere." — George  A.  Btjrrell  and  G.  G. 
Oberfell. — Science  and  Art  of  Mining,  Dec.  16, 
1916.  p.    227.      (E.   M.   W.) 


Security  of  Tenure  on  Transvaal  Mines. — 
"  The  many  advantages  of  security  of  tenure  are 
fairly  obvious  and  include,  as  the  principal  benefits, 
the  following  : — 

The  man  who  has  been  working  for  some  time 
on  the  mine  and  has  reasonable  expectation  of 
retaining  his  job  is  less  likely  to  stay  away  from 
work,  to  work  indifferently,  to  disobey  instructions 
or  to  neglect  precautions  required  for  the  elimina- 
tion of  accidents  and  prevention  of  phthisis. 

From  the  employee's  point  of  view,  security  of 
tenure  is  of  great  value,  in  that  he  is  able  to  settle 
down  in  a  bouse,  avoid  the  expense  of  constant 
removal,  can  live  reasonably  near  his  work,  make 
friends  and  companions,  and  is  thus  enabled  to 
enjoy  sport  and  recreation  encouraged  by  the  Com- 
pany. 

There  is  also  the  advantage,  from  the  native 
point  of  view,  of  boys  working  constantly  under 
thi  same  white  man.  and  returning  to  the  same 
mine  to  that   white  man. 

An  important  incentive  to  keep  underground  men 
from  constant  moving  would  be  a  really  satisfac- 
tory  scheme  of  annual  holiday. 

This  is  one  of  the  most  difficult  questions  to  deal 
with,    as   several   alternatives   are    possible. 

In  order  to  put  the  matter  clearly,  it  seems 
advisable  to  state,  firstly,  the  reasons  why  holiday 
leave  for  miners  is  advisable,  and.  secondly,  the 
conditions  which  it  would  be  desirable  to  ensure  in 
granting  this  leave. 

Firstly — Desirability  oj  Holiday  least. 

— Apart  from  personal  experience  which  has  proved 
the  necessity  of  a  break  in  one's  work  of  at  least 
three  to  four  weeks  per  year  in  order  to  ensure 
continuous  good  health,  it  is  known  that  the  holiday 
also  increases  one's  efficiency  and  prevents  many 
casual  absences  from  work  through  colds  and  other 
slight   ailments. 

It   is  obvious   that   these   reasons  apply  to  under- 
ground   emplovees    more    than    to    others,    as    they 
under   less   favourable   conditions. 

The   Association   is   therefore   of   the   opinion   that 

a    compulsory   holiday    scheme    is    an    essential    for 

the   efficiency   and   health   of   the    miners,    and   will. 

even     if     apparently     costly,      actually     prove     an 

omy   to  the   mines. 

<•(■■,  mil. i — The     Conditions     which    it     would    be 
Idvisabl     /■     Ei    'ire    hi    Granting    thi-    "Leave. — 
e   are  as  follows  : — 

1.  That  a  man  does  not  work  underground  on 
another  mine  during  his  holiday,  as  otherwise  the 
money  expended  would  not  fulfil  the  purpose  for 
which  it  was  designed.  In  order  to  ensure  this. 
a  miner  should  not  receive  his  discharge  papers 
from  the  mine  until  the  end  of  his  holiday. 

2.  That  he  should  not  remain  on  the  YVitwaters- 
rand.  where  he  is  likely  to  meet  other  men  who 
are  at   work,  and  will  naturally  continue  the  habits 


to  which  he  is  accustomed,   with  the  result   that   he 
will   get   no   real   change. 

3.     That    for    this    purpose    he    should    as    far    as 

facilities,  bj   arrangement  with 

Railway    Administration,    which    would    enable 

!    at   excursion   rates   at.   any   period 

of    the   year.      At    the    same   time,    the   miner   should 

mi    m,,ney  to  enable  him   to  pay  for 

tie.    holiday. 

Tn  view   of  the  above,   it   is  recommended 

1.  That  everj  underground  employee  be  given 
two  per  annum  after  working  twelve 

months  on  one  mine,  three  weeks  per  annum  after 
the  second,  and  four  weeks  after  the  third  and 
each  subsequent  year.  The  period  of  service  for 
calculating  tins  leave  to  date  from  the  Sth  July, 
1913,  or  from  date  of  adoption  of  this  recommen 
dation. 

Xnte. — The     desirability     of     defining     a     year's 
ice   is  a  matter  for  consideration   if   the   recom 
mendations   are   accepted. 

'_'.  That  he  be  given  15s.  for  each  working  day 
falling  within  the  period  of  leave  which  he  is 
granted  under  the  preceding  clause,  six  working 
days  being  reckoned   to  the  week. 

'■i.  That  employees  shall  take  their  leave  at  times 
convenient  to  the  Company,  but  at  the  same  time 
the  Manager  shall  arrange  that  so  far  as  possible 
leave  be  granted  when  due.  In  the  event  of  it 
being  necessary  foi  an  employee  to  postpone  his 
leave  to  suit  the  convenience  of  the  Company,  he 
shall  not  suffer  in  so  far  as  the  principle  of  leave 
being    granted    every   twelve    months    is    concerned. 

4.     That    leave    be    not    cumulative,    and    that    the 
in  :    leave    regulations,    if    adopted,    take    the 
place    of    all    leave    regulations    at    present    in    force 
and  be   universally   followed   and   adhered  to. 

A  clause  would,  of  course,  be  inserted  in  all 
agreements  that  these  privileges  are  given  to  men 
at  the  time  and  under  conditions  convenient  to 
the  mines,  and  that  they  are  in  the  form  of  a 
gratuity  and  not  a  right  which  can  be  demanded 
by  the  men." — Appendices  to  Keports  on  Time  and 
Labour  Saving  on  the  Mines. — Association  of  Mine 
Malingers     of      the     Transvaal,     .Tune     25th.      1915. 


Payment    of    Wages    on    Transvaal     Mines. — 

1  ii  the  subject  of  the  payment  of  wages,  the 
Sub-Committee  has  no  uniform  recommendation  to 
make.  Tt  would  seem  that  there  arc  numerous 
systems,  all  worthy  of  consideration,  by  which  the 
incentive  to  the  employee  to  do  good  work  is 
obtained  and  by  which  an  excessive  payment  to 
the    employee    is   avoided. 

Since  the  study  of  this  matter  was  first  com- 
menced by  the  Sub-Committee  it  is  gratifying  to 
-1  that  the  recommendation  of  the  Association. 
which  dates  back  for  some  years,  viz.,  that  the 
flat  contract  should  be  abolished,  has  received 
general  approval,  and  finally  is  being  universally 
adopted. 

In  the  payment  of  miners,  the  following  prin- 
ciples merit  attention  and  may  tend  to  improve 
the  standard  of  work  and  insure  tie  contentment 
of   the   wage   earner  : — 

A     i  proportion    of    the    miner's    total 

earnings   must  be  on  a  day's  paj    b 

A  definite  and  separate  allowance  should  be  made 
for   long   service. 

The  scheme  of  payment  must  be  simple,  and 
must  remove  evil  of  extreme  fluctuations  in 
wages. 
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The   scheme    must   be   acceptable    to    the   Govern- 
ment, the  mines,   and   the  men. 
The    system    must    be    such    that    necessity    for 
employer   to   alter   rates   is   reduced    to   a   mini- 
mum. 
Separate  consideration  should   be  given  for  work- 
ing   under   unfavourable   conditions. 
The    possibility    of    a    miner    increasing    his    earn- 
ings by   efficient    work   should   be   in   proportion 
to    the    savings    resulting    to    the    Company    in 
respect  of  each  item. 
Another   point    which    merits   attention    is   that    a 
greater    general    contentment   may    be    obtained    by 
the    adoption    of    a    uniform    wage    or    day's    pay 
system. 

While  some  discontent  would  arise  by  the  adop- 
tion of  the  principle,  it  is  thought  by  those  who 
advocate  il  that  only  a  minority  of  miners  will  be 
all'' ted.  and  that  any  falling  off  in  efficiency  could 
be  met  by  improved  supervision." — Appendices  to 
Reports  on  Time  and  Labour  Saving  on  the  Mines. 
Association  of  Mine  Managers  of  the  Transvaal, 
March.    1916.      (G.    H.    Sm.) 


MISCELLANEOUS. 

Prophylactic    Inoculation   against    Pneum 

i  vi  Infection.  The  following  are  the  conclusions 
arrived  at  by  Or.  F.  S.  Lister  in  his  paper  entitled 
"  An  Experimental  Study  on  Prophylactic  Inocu- 
lation against  Pneumococcal  Infection  in  the 
Rabbit  and  in  Man."  published  by  the  South 
Afican  Institute  for  Medical  Research  in  October. 
1916  : 

Conclusions.— 1.  More  than  60%  of  the  cases  of 
Lobar  Pneumonia  amongst  natives  on  tin-  Rand 
.ii'-  associated  with  but  two.  though  not  always 
the  same  two.  groups  of  Pneumococcus.  Group 
A'  is  constantly  the  most  prevalent,  the  second 
position  is  occupied  sometimes  by  Group  '  B,'  at 
others   by   Group    '  C 

'J.  There  arc  at  least  four  groups  of  Pneumo 
coccus  on  the  Rand  which  are  additional  to  those 
recognised    by    Dochez   and    Gillespie    in    America. 

3.  Immuiiilogieal  reactions  associated  with  these 
various   groups   are   specific  for   each   group. 

I     Normal     rabbit    or    normal    human     serum     is, 
incapable    of    agglutinating    virulent     Pneumococci 
derived     from     cases     of     Lobar     Pneumonia,     even 
under   the   most    favourable    test    conditions. 

5.  Agglutinins  and  opsonins  are  readily  produced 
and  easily  demonstrated  in  the  blood  of  rabbits 
and  men  subsequent  to  inoculation  with  suitable 
doses  of  killed   Pneumococci. 

6.  The  method  employed  by  Sir  Aim  roth  Wright 
in  his  opsonic  technique,  provided  that  the  volumes 
of  serum  are  varied,  is  sufficiently  practical  and 
accurate  for  following  the  progress  of  pneumococ- 
cal   immunisation. 

7.  Very  much  smaller  doses  of  killed  Pneumo- 
cocci will  elicit  the  formation  of  agglutinins  and 
opsonins,  both  in  rabbit  and  man.  when  the  inocu- 
lum is  injected  into  a  vein  than  when  subcuta- 
neous  inoculation    is   employed. 

8.  Killed  pneumococcal  vaccines  have  very  slight 
toxicity:  subcutai us  inoculation  of  forty  thou- 
sand million  cocci  usually  causes  little  reaction  in 
either  the  guinea-pig,  rabbit,  or  man.  Intravenous 
inoculation  of  twenty  thousand  million  cocci  in 
the  rabbit,  and  forty  thousand  million  cocci  in 
man.    have    given    rise   to   but   very    slight    reactions. 

9.  Antibody-formation    is    greatly    increased    after 

:i    second     lulation    and    rises    to    a    still    higher 

degree   after   a   third    inoculation. 


10.  Rabbits  inoculated  three  times  with  killed 
pneumococcal  vaccine,  in  suitable  doses,  and  having 
agglutinins  and  opsonins  demonstrable  in  their 
sera,  are  resistant  to  at  least  eight  times  the  lethal 
dose  of  living  Pneumococcus  (homologous  group) 
when    inoculated    subcutaneously. 

11.  Agglutinins  and  opsonins  are  intimately  con- 
cerned in  the  mechanism  of  resistance  against 
pneumococcal   infections. 

12.  Pneumococcal  vaccines  prepared  from  glucose- 
serum-broth  cultures  are  less  satisfactory  antigens 
in   the  rabbit  than  in  man. 

13.  Pneumococci  that  have  sedimented  in  a  40- 
hour  old  glucose-serum-broth  culture  are  devoid  of 
antigenic   properties   both   for   rabbit   and   man. 

14.  For  prophylactic  purposes  in  man  the  sub- 
cutaneous method  should  be  adopted.  Three 
inoculations,  at  seven  days'  interval,  should  be 
employed ;  each  dose  should  consist  of  6,000  (six 
thousand)  million  cocci  of  each  group  against 
which  immunity  is  desired. 

15.  Three  intravenous  inoculations  of  pneumo- 
coccal vaccine  have  been  given  m  each  of  seven 
cases  of  Lobar  Pneumonia  during  the  acute  stage. 
The  treatment  has  not  given  rise  to  any  clinically 
recognisable  negative  phase  ;  all  the  patients 
recovered  and  were  found  to  have  elaborated  anti- 
bodies to  the  .trains  which  comprised  the  vaccine 
— F.    S.   Lister.   M.R.C.S.,   L.R.C.P.    (G.    H.   Sm.) 

Abstracts  of  Patent  Applications. 


(C.)     34/17.     John    Graeme    Balsillie.     Process    for 
obtaining     water     from     aqueous     particles     in 
elevated    regions   of    the    atmosphere.     3.2.17. 
This   application  refers  to  obtaining   water   from 
tin-  atmosphere  by  electrical  means. 
(('.)     44/16.     Charles     Hansen.     Improvements     in 
water    supplying    attachments     for    rock -drills. 
Hi. 2.16. 
This  application  refers  to  a  water  supply  through 
hollow  drill   steel  for  hammer  drills,   the   water  be- 
ing  supplied,    not  through   the   piston   of   the   drill, 
but    through   tile  anvil  block,   which   has  a  packing 
ring  to  prevent   the   water  from  being  forced  back- 
ward   into    the    air    cylinder.         The    patent    also 
describes   various   modifications   and   means   for   the 
application   of   the   principle. 

Changes  of  Address. 


Adams,  A.   E.,  to  "  Highfields,"  Wellington,  Salop, 

England 

Aii  i.\.   II.    Iv.  l/o  Cleveland;  Luipaardsvlei   Estate 

&   G.M.   i'm.   Ltd.,   P.O.    Box   53,   Krugersdorp. 
Druckee,   A.    E.,  /  >'  London;    1502,   Pacific  Street. 

Brooklyn.    New    York.    U.S  A. 
Forrest,     B.     C,     l/o     Johannesburg;       Durban- 

Roode] -t   Deep,   Ltd..   P.O    Box    110,   l: le 

poort. 
Galbreath,   X.   M..  /  a   Benoni ;    Rooms   kl  ami   11. 

Caledonian    Mansions.    Johannesburg. 
II  iY,     Errol,     /   0     Knights:    West     Hand     Consoli- 
;   Mines,   Ltd..   P.O.    Box  38,   Krugersdorp. 
Hyman,   L.    H..   l/o  Johannesburg;    S.A.    Oil    and 

Fat    Industries.    Jacobs,    Durban.    Natal. 
\1iiis.  E.  W.,  /  o   Korea;    c  o  American   Legation. 

Pekin.    China. 
Robinson,   V     E.,   to  Globe  .V    Phoenix   G.M.    Co., 

Ltd.,   Que   Que,    Rhodesia. 
Womi'.ie.  L.   A.,  l/o  Springs;  Witwatersrand    Dee  i, 

Ltd..    P.O.   Box   5,   Knights. 
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Proceeding's 

AT 

Annual  General  Meeting, 
June  23,  1917. 


The  Twenty-first  Annual  Genera1  Meet- 
ing of  the  Society  was  held  in  the  South 
African  School  of  Mines  Building,  Johan- 
nesburg, on  Saturday,  the  23rd  June,  1917, 
Prof.  J.  A.  Wilkinson  (President)  in  the 
chair.     There  were  also  present: — 

29  Members  :  Messrs.  J.  Gray,  G.  Hildick- 
Smith,  H.  A.  White,  James  Littlejohn, 
H.  R.  Adam,  J.  Chilton,  H.  S.  Meyer,  C. 
Toombs,  F.  Wartenweiler,  F.  W.  Watson, 
John  Watson,  E.  M.  Weston,  W.  E.  Dow- 
ling,  J.  E.  Thomas  (Members  of  Council), 
R,  W.  Bennett,  J.  M.  Dixon,  C.  J.  Gray, 
H.  C.  Hilton,  A.  King,  P.  T.  Morrisbv,  S. 
Newton,  E.  A.  Osterloh,  H.  W.  Pursglove, 
C.  Rowe,  Dr.  A.  W.  Rogers,  J.  J.  R. 
Smythe,  J.  A.  Taylor,  A.  Thomas  and  T. 
P.  Waites. 

6  Associates  and  Students :  Messrs.  0. 
A.  Gerber,  E.  G.  Harding,  H.  L.  Krause, 
X.  F.  Lovasz,  W.  Waters  and  L.  A. 
Womble. 

10  Visitors,  and  Fred  Eowland  (Seere- 
t  ary  | . 

The  minutes  of  the  meeting  held  on  the 
19th  May,  1917,  as  recorded  in  the  May 
Journal,  were  confirmed. 

The  President:  The  next  item 'on  the 
agenda  is  the  Annual  Report  of  the  Council 
and  the  Financial  Statement  for  the  past 
year,  which  I  will  ask  the  Secretary  to  read. 

ANNUAL  REPORT  OF  COUNCIL. 

Your  Council  has  much  pleasure  in  sub- 
mitting its  report  on  the  work  of  the  year. 

This  is  the  21st  Annual  Meeting  of  the 
Society,  although  it  came  of  age  really  in 
1915.       The    South    African  war,   however, 


prevented  Annual  Meetings  being  held  in 
1900  and  1901,  and  accounts  for  the  fact 
that,  although  established  in  1^94,  we  are 
to-day  holding  our  21st  Annual  Meeting. 
Tin-  Society  in  common  with  other  similar 
bodies  is  t>'elm^  the  effects  of  the  present 
world  war,  and  a  great  many  of  our 
members  and  associates  are  doing  their 
share  in  the  conflict.  In  consequence, 
our  activities  have  of  necessity  been  con- 
fined to  a  more  limited  sphere.  In  the 
circumstances  we  venture  to  think  we  can 
congratulate  ourselves  that  we  are  able 
to  continue  our  work  at  all,  especi- 
ally when  even  the  British  Associa- 
tion is  unable  to  hold  its  Annual  .Meeting 
this  year,  the  first  break  in  tile  continuity 
fur  stl  years.  Your  Council  trusts,  that 
when  it  is  necessary  to  present  its  next 
Annual  Report  to  you,  a  most  welcome 
peace  will  prevail  throughout  the  world. 
The  need  for  the  introduction  of  new  indus- 
tries and  expansion  of  old  industries  in 
South  Africa  has  been  brought  home 
forcibly  to  us,  and  measures  have  been 
and  are  being  taken,  to  encourage  such 
developments.  If  this  is  done  thoroughly, 
there  is  every  prospect  that  this  Society, 
in  common  with  other  scientific  and  tech- 
nical societies,  will  find  ample  scope  for  its 
activities   for  many  years  to  come. 

Accounts. — The  accounts  for  the  year 
show  that  your  Finance  Committee  has  kept 
in  mind  the  views  expressed  in  last  year's 
report,  and  exercised  much  care  in  the 
management  of  the  finances  of  the  Society. 
Despite  the  fact  that  the  revenue  sIimws  a 
decrease,  which  was  more  or  less  antici- 
pated, il  air. m  £130,  tlw  expenditure,  which 
has  been  kept  to  the  lowest  possible  limit, 
was  further  reduced  compared  with  last 
year,  by  €200,  and  as  a  result  the  year's 
working  shows  a  surplus  of  revenue  over 
expenditure  i  I   6187  7s,  lid,     Much  of  this 
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is  due  to  reduced  expenditure  on  the 
Journal,  which,  despite  an  increase  in  the 
cost  of  printing  (to  meet  which  a  slight 
reduction  was  made  in  the  number  of  pages 
printed)  shows  a  total  cost  to  the  Society 
oi  just  under  648  for  the  year.  For  this 
we  are  indebted  to  the  continued  and  in- 
creased support  given  to  the  advertisement 
columns.  Turning  to  the  Balance  Sheet, 
the  fixed  deposits  remain  practically  the 
same,  but  the  cash  on  current  account  is 
increased  by  over  £125,  and  is  more  than 
sufficient  to  meet  all  our  liabilities.  The 
subscriptions  outstanding  for  the  current 
year  only,  amount  to  £181  12s.  Od.  As 
stated  last  year,  the  Council  has  decided 
not  to  remove,  any  members  from  the  Boll 
until  alter  the  war  when,  with  the  return 
of  members  from  active  service,  the  sub- 
scriptions of  those  in  arrear  for  two  years 
and  over  will  receive  careful  consideration. 
This  amount  stands  at  £994  17s.  6d.  By 
the  advice  of  our  Hon.  Auditors  the  out- 
standings are  not  taken  into  our  accounts 
as  an  asset,  owing  to  the  difficulty  of  put- 
ting down  any  figure,  which  is  likely  to  be 
recoverable.  For  a  period  such  as  we  are 
passing  through  now  the  accounts,  as  a 
whole,    may    be    considered   satisfactory. 

Membership.  — During  the  year  17  Mem- 
bers have  been  elected  and  6  Associates  and 
~>  Student--  admitted.  22  Members  and  li> 
Associates  have  resigned,  while  4  Members 
and  5  Associates  have  died  or  been  killed 
in  action:  Lieuts.  T.  H.  Clesham,  W. 
Kicklin,  (1.  Simpson,  Jr.,  and  Mr.  J.  H. 
Stevens,  Messrs.  A.  Gilford,  C.  J.  v.  Loon., 
H.  J.  Laidler,  and  Major  W.  H.  ' Tick- 
bum  and  Lieut.  A.  R.  Flynn  (Associates); 
leaving  the  total  membership  to  date  as  756, 
a  decrease  •  I  17  since  the  las!  report.  This 
is  a  matter  of  regret,  but  in  the  cir- 
cumstances it  is  difficult  to  see  how  a  better 
result  could  have  been  achieved.  Your 
Council  anticipated  that  it  would  have 
received  more  assistance  from  the  member- 
ship in  this  matter,  as  well  as  in  the 
attendance  at  the  monthly  meetings,  but  in 
this  respect  it  has  to  record  its  great  dis- 
appointment. 

Journal. — The  Journal  has  been  issued 
every  month  during  the  past  year,  and  al- 
though economy  has  had  to  be  practised 
and  the  number  of  abstracts  published 
much  reduced,  jour  Council  is  of  opinion 
that  contributions  submitted  :it  our  meei 
ings  have  been  up  to  the  standard  of  past 
years.     The  following  is  the  list  of  papers 
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and  notes  submitted  or  published  during  the 

year: — 

July,   1916.— "The   Valuation   of  Mines,"   by    Prof. 

'  R.    A.    Lehfeldt. 
August,    1916. — "The   Manganese   Silver    Problem," 

by   Mr.    Walter  Neal. 
September,  1916. — "  Presidential  Address  on  Recent 
Advances    in    Chemical    Industry,"    by    Prof. 
.T.    A.    Wilkinson    (President). 
October,    1916.— "  Shaking  Chute  for  Flat    Stopes," 
by   Mr.    S.    Nettleton.        (Note.) 
"The   Hardening  and   Annealing   of  Metals,"    l>\ 

Prof.   T.   Turner. 
"  Testing    the    Strength    of    Explosives,"    by    Mr. 
J.    A.    Campbell. 
November,    1916. — "Ear    Defenders,"    bv    Mr.     A. 
.1.     Herald.        (Note.) 
"  Industrial      Research,"       bv      the      President. 

(Note.) 
"  Neutralization   Effect  of   Ash   on   Acid-Sand   in 

Slope  Filling,"  by  Mr.   Chris.  Toombs. 
"Flotation      Concentration      Experiments      on      a 
Transvaal  Gold  Ore,"  by  Mr.  F.  Wartenweiler. 
"Ore  Treatment  at  the  Falcon  Mine  (Rhodesia)." 
by  Mr.   H.   R.   Adam. 
December,     1916. — "Removal    of    Rust     from     Iron 
Plates,"    by   Mr.    F.    W.    Watson.       (Contribu- 
tion.) 
January.     1917. — "Comparison     of     Stamp     Milling 
Costs   between    Californian    and    Nissen    Stamps 
at    Modder     "  B,"     by     Mr.     K.     L.     Graham. 
(Contribution.) 
February,     1917. — "The    Solubility    of    Lime,"    by 
Mr.    Andrew    F.    Crosse.        (Note.) 
"A   New   Track   and   Pail  Joint,"   by   Mr.    L.   W. 

Macer.       (Note.) 
"Comparison   of    Stamp   Milling   Costs,"    bv   Mr. 

H.    A.    White.        (Note.) 
"  New     Applications     of     Thymolphthalein     and 
Naphtholphthalein,    including    Rapid     Methods 
for     Analysing      Limestone      and      Ammonium 
Salts,"   by   Dr.    James   Moir. 
March,    1917. — "  Silicosis   in   Rats   in    a    Witwaters 

rand  Mine,"   by  Dr.   J.    Pratt  Johnson. 
April,    1917. — "Sugar    for    Lust    Filters,"    by    Mr. 
I!.    A.    Cooper.       (Note.) 
"  Notes    on    Treatment    of    Pilgrims    Rest    Ore," 

by  Mr.   R.  Lindsay. 
"Comparison   of   Stamp   Milling  Costs,"   by  Mr. 
K.    L.    Graham.        (Contribution.) 
May,      1917.— The      Natal      Coalfields— Phases      in 
Development,"   by  Mr.   W.   Taylor   Heslop. 
"Assayers'   Certificates"   (new  Government   logo 
lations). 
June,   1917.—"  First-Aid   in  Mines,"   by  Mr.   T.   P. 
Waites.        (Note.) 
"The    Construction    and    Maintenance    of    Slime 
Dams,"   by    Messrs.    J.    E.    Thomas   and   E.   A. 
Osterloh. 
"  Motes  on   Explosions  of  Fire  Damp  and  Occur 
rences    of    Gob    Fires    in    Natal,"    by    Messrs. 
J.   E.    Vaughan   and  F.   A.   Steart. 
Awards  and   Grants. — The  usual  grant  of 
prizes    to   Evening    Class    Students  at    the 
S.A.   School  of  Mines  and  Technology  was 
continued  during  the  currenl   year,  and  the 
Council  is  pleased  to  offer  the  same  induce- 
ments in  tlie  coming  year. 

The  Society's  interest  in  the  desire  to 
extend  the  facilities  for  higher  education  on 
the  Rand   was  shown   bv  a   donation  of  20 


guineas   being   made   to   the   Witwatersrand 
University  Committee's  funds. 

Visits. — During  the  year  two  visits  were 
made,  one,  in  conjunction  with  the  S.A. 
Institution  of  Engineers,  to  the  works  of 
the  Pretoria  Portland  Cement  Co.,  Ltd.,  at 
Pretoria,  and  one  to  Chandler's  Brewery, 
Ophirton.  Both  were  highly  appreciated 
by  (lie  members  who  attended,  ami  much 
interest  was  evinced  in  the  work  being  d<nir> 
to    promote   industries   in    South   Africa. 

Roll  of  Honour. — It  is  still  difficult  to 
obtain  a  full  list  of  those  members  and 
associates  who  have  gone  on  active  service. 
We  have  been  advised  of  several  who  have 
returned  from  Overseas  and  East  Africa, 
and  resumed  their  occupations.  During 
the  year  notification  has  been  received  of 
the  deaths  in  the  field  of  the  following,  and 
to  their  relatives  we  would  convey  our 
sincere  condolences: — Lieuts.  T.  H.  Cles- 
ham,  W.  Nicklin,  and  G.  Simpson,  Jr. 
(Members),  and  Major  \V.  H.  Pickburn  and 
Lieut.  A.  B.  Flynn  (Associates). 

Since  the  last  report  we  have  received 
advice  that  the  following  are,  or  have  been, 
on  active  service: — Capt.  D.  Gilchrist, 
Lieut.  J.  V.  Harris,  J.  F.  McPadden,  H.  B. 
Williamson,  W.  J.  Lakeland,  H.  A.  N. 
Bluett,  E.  H.  Croghan,  Messrs.  L.  A.  Gross, 
D.  Ordman,  B.  C.  Forrest,  L.  A.  Wright, 
C.  Y.  Bruce,  H.  F.  Donkin,  L.  Marks, 
G.  Nicol,  G.  Skuthorp,  R.  Winters,  T.  K. 
Prentice,  J.  M.  Dixon,  D.  J.  Arkell,  C.  F. 
G.  Farrell,  F.  R.   Atkinson. 

The  following  promotions  have  been  noti- 
fied:—Capt.  F.  J.  Trump  to  be  Lieut. -Col., 
(and  D.S.O.);  Capt.  P.  X.  Xissen  to  be 
Major;  Sergt. -Instructor  L.  A.  E.  Swinney 
tn   he   Lieutenant. 

South  African  Bed  Cross  Society. — Your 
Society's  interest  in  the  work  of  this  Society 
continues  to  be  shown  by  the  fact,  that  your 
Secretary  is  still  permitted  to  act  as  its 
Hon.  Secretary,  and  free  accommodation  is 
provided  in  its  offices  for  the  work.  As  one 
of  the  integral  branches  of  Red  Cross  South 
Africa,  the  officially  recognised  body  for  all 
Red  Cross  work  in  South  Africa  during  the 
war,  a  great  amount  of  good  work  for  our 
sick  and  wounded  soldiers  is  being  done, 
and  many  expressions  of  gratitude  for  the 
help  afforded  to  the  many  Hospitals  and 
Ambulances  within  the  L'nion,  in  East, 
Central  and  South-West  Africa,  as  well  as 
Overseas,  have  been  and  are  being  continu- 
ally received.  A  great  amount  of  labour 
and  time,  as  may  be  imagined,  has  been 
spent  in  this  work,  but  it  has  been  carried 
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on    with    as    little    interference    as    possible 
with  the  work  of  our  Society. 

The  Annual  Ambulance  Competitions  for 
the  Shields  presented  by  our  Society  for 
Mine  Surface  and  Underground  Workers, 
were  held  as  usual  in  April,  and  after  being 
won  for  some  years  by  teams  from  the 
Crown  Mines,  the  Village  Deep  ambulance 
teams  carried  off  both  Shields  after  a  parti- 
cularly strenuous  competition.  As  a  result 
.'f  more  stringent  Mining  Regulations  with 
regard  to  ambulance  matters,  greater 
interesi  is  being  taken  in  first-aid  work  b\ 
employees.  With  the  increased  efficiency 
inded  by  the  examiners,  ii  is  hoped  that 
when  a  larger  proportion  of  the  employees 
have  a  real  knowledge  of  first-aid,  the 
sufferings  of  tlio.se  who  are  unfortunately  in- 
jured during  their  daily  work,  will  be  greatly 
decreased.  We  again  regrel  thai  no  entries 
received  for  tin'  Colliery    Shield. 

Industrial  Activities. — Scrap  steel  is  be- 
in^  melted  at  the  electric  furnace  estab- 
lished at  the  Robinson  Mine,  and  shoes  and 
dies  are  being  cast  which  compare  favour- 
ably with  those  imported.  This  furnace 
was  started  by  the  Chamber  of  Mines  on 
the  initiative  of  your  Council's  sub-com- 
mittee on  Industries  Development,  with 
the  co-operation  of  the  South  African  Insti- 
tute of  'F'lpctrical  Engineers  and  the  South 
African  Institution  of  Engineers.  Most  of 
the  preliminary  difficulties  have  now  been 
overcome,  and  the  main  question  now  is 
greater  capacity. 

The  local  production  of  assay  litharge 
may  also  be  anticipated  shortly  . 

The  Government  Munitions  and  Industries 
Committee  mentioned  in  the  last  Annual 
Report,  has  practically  ceased  to  exist,  and 
an  Industries  Advisory  Board  has  been  ap- 
pointed by  the  Government,  of  which  Prof. 
G.  H.  Stanley,  one  of  our  Past-Presidents, 
is  a  member.  A  Scientific  and  Technical 
Committee  has  been  appointed  to  act  in 
conjunction  with  the  Board.  Dr.  Caldecott 
and  Mr.  L.  Colquhoun,  members  of  the 
3  liety,  represent  metallurgy  and  chemis- 
try respectively  on  this  Committee 

It  is  hoped  to  appoint  also  a  Director  of 
Technical  Research,  when  with  active  and 
generous  support  from  the  Government  for 
the  work  of  the  Board  and  Committee,  a 
great  development  of  the  many  resources 
of  this  country  may  be  expected. 

General  Items. — With  regard  to  the  joint 
housing  scheme  for  the  various  local  Socie- 
ties, active  steps  are  now  being  taken  to 
forward  this  matter,  and  the  Council  hopes 


soon  to  be  in  a  position  to  place  a  tangible 
scheme  before  you. 

The  developments  regarding  the  Univer- 
sity, have  appeared  from  time  to  time  in 
the  local  press.  The  institution  <>i  a  Uni- 
versity in  Johannesburg  will  be  of  great 
lit  to  the  scientific  development  oi  the 
e<  untrj  and  the  Witwatersran  1  in  parti- 
cular. 

Owing  tri  prevailing  conditions  it  has  not 
h<  in  |)«  - sible  t"  consider  the  questi m  of 
holding  i  iii'  Fourth  Mining  Exhibition,  but 
as  *-<  ion  as  affairs  1"  ci  ime  n<  >i  ma  1,  t  lie  mal  ter 
will  receive  lull  consideration. 

During  the  year  9  meetings  of  the  Coun- 
cil have  been  held,  as  well  as  the  necessar] 
meetings  of  the  Editorial  and  Finance  Com- 
mittees. The  attendance  at  the  Council 
meetings,  which  averaged  14  per  meeting, 
have  been  as  follows:  — 
J.  A.  Wilkinson  9  F.  W.  Watson...  7 
J.    Gray  ...     8     J.    Watson         ...     9 

G.  Hildick  Smith  8  E.  M.  Weston...  7 
H.  A.  White  ...  6  A.  Whitby  ...  5 
H.  R.  Adam  ...  7  J.  Littlejohn  ...  4 
J.    Chilton  ...     8     A.    F.    Crosse    ...     1 

K.  L.  Graham...  4  J.  R.  Williams...  2 
F.  G.  Macdonald  9  A.  McA.  Johnston  1 
H.  S.  Meyer  ...  6  W.  R.  Dowling  2 
C.  Toombs  ...  5  G.  H.  Stanley...  9 
F.     Wartenweiler    2    J.    E.    Thomas...     7 

The  Council  has  been  deprived  of  the 
services  of  Mr.  Lawrie  during  the  year, 
owing  to  his  severe  illness.  It  is  sincerely 
hoped  he  will  soon  be  restored  to  health  and 
strength. 

Your  thanks  are  due  to  the  Correspond- 
ing Members  of  Council,  and  to  the  mem- 
bers of  the  various  Committees  of  the 
Council  for  much  valued  work  in  the 
interests  of   the    Society. 

The  Society  is  again  indebted  to  the 
local  Press  for  reports  of  its  proceedings, 
and  also  to  Messrs.  Aiken  and  Carter,  Hon. 
Auditors,  for  the  painstaking  care  with 
which  the  audit  of  our  books  is  carried  out. 

The  Secretary:  With  reference  to  the 
Nen, unts,  I  aiii  submitting  to  you  a  state- 
ment to-night  which  has  not  been  audited. 
As  some  of  you  know,  I  have  been  indis- 
posed for  some  time,  and  so  the  Finance 
Committee  suggest  that  they  now  he  accept- 
ed, subject  to  audit. 

The  President:   I   beg  formally   to  m 
the  adoption  of  the  Annual  Report,  and  the 
Financial  Statement — subjeel .  "i  course 
the  audit    le    the  Honorary  Audi!   rs  of  the 

Society. 


■210 


The  Journal  of  The  Chemical,  Metallurgical  and  Mining  Society  of  South    Africa.     June  1!H7 


Mr.  E.  M.  Weston  (Member  of  Council): 
I  beg  to  second  the  motion.  I  think,  con- 
sidering the  war,  the  statement  is  most 
satisfactory. 

The  President:  If  there  is  no  discussion 
on  this  Report,  J  assume  that  silence  gives 
consent,  i  do  not  think  there  is  anything 
in  criticize  in  the  Report,  but  I  think  we 
ought  to  congratulate  ourselves  on  having 
an  Honorary  Treasurer  who  has  husbanded 
the  resources  of  this  Society  so  well  during 
a  very  trying  year,  and  who  will  hand  on 
to  the  incoming  President  and  Council  a 
satisfaci  irj  financial  basis  for  the  forth- 
coming year. 

The  President:  The  next  item  is  the 
declaration  of  the  election  of  Officers  and 
Council  for  the  ensuing  year. 

scrutineers'  report    and    declaration    of 
election  of  officers  and  council. 

The  Secretary:  It  will  be  necessary  for 
you  to  confirm  the  election  of  scrutineers. 
The  matter  was  overlooked  at  the  last  meet 
ing,  in  May,  and  the  Council  appointed 
Messrs.  Morrisby,  Newton,  Osterloh,  and 
Thomas  to  act  as  scrutineers,  subject  to 
y our  approval. 

The  action  of  the  Council  was  confirmed, 
after  which  the  Scrutineers'  Report  on  the 
ballot  for  the  election  of  officers  was  read 
as  follows  : — 

Johannesburg, 

'23rd   June,    1917. 
The   Chairman, 

Annual  General  Meeting  of   Members. 
Dear   Sir, 

We  have  to  report  that  we  nave  this  da'y 
examined  81  ballot  papers,  handed  to  us  by  the 
Secretary. 

Our    Scrutiny    enables    us    to    declare    the    result 
of    the   ballot,    as   follows  : — 
President. 
Mr.    G.     Hildick    Smith    (unopposed). 
Vice-Presidents. 
Mr.     H.     A.     White. 
Mr.    A.    Whitby. 
Mr.    H.    S.    Meyer. 
Hon.     Treasurer. 
Mr.    J.    Little  John   (unopposed). 
Members    of    Council. 
Mr.   J.    Gray.  Mr.    C.    E.    Hutton. 

Mr.   K.  L.  Graham.  Mr.   F.    Wartenweiler. 

Mr.    F.   W.    Watson.  Mr.  J.   Chilton. 

Mr.    John   Watson.  Mr.    E.    M.    Weston. 

Mr.    H.   R.    Adam.  Mr.    H.    C.    Hilton. 

Mr.    C.    Toombs.  Mr.   F.   G.  Macdonald. 

Sours  faithfully, 

(Sgd.)     P.    T.    Morrisby. 
,,        S.     Newton. 
,,        E.    A.    Osterloh. 

The  President:  I  think  that  that  list  oi 
names  speaks  for  itself,  and  I  am  sure  the 


Society  can  look  forward  to  a  very  success- 
ful time  in  the  incoming  year. 

I  have  very  much  pleasure  in  congratu- 
lating Mr.  Hildick-Smith  on  being  elected 
to  be  President  of  this  Society,  and  1  sin- 
cerely  hope  he  will  have  a  successful  year 
of  office.  With  the  gentlemen  whom  you 
have  elected  to  support  him,  I  think  he  may 
confidently  look  forward  to  that.  1  also 
congratulate  Mr.  White,  Mr.  Whitby,  and 
Mr.  Meyer  on  being  elected  as  Vice-Presi- 
dents, which  proves  that  you  have  held  to 
your  practice  of  electing  representatives  of 
the  three  fields  of  activity  your  Societj 
covers.  All  these  gentlemen  have  done 
good  work  for  the  Society  in  the  past,  and 
I  think  that  is  a  very  good  augury  that  they 
will  continue  to  do  so  in  the  future.  As 
far  as  your  Council  is  concerned,  most  of 
these  gentlemen  have  already  served  the 
Society  for  sonic  years,  and  I  am  sure  the 
Society  has  again  to  be  congratulated  on  its 
choice.  You  have  elected  two  new  mining 
members,  Mr.  Hutton  and  Mr.  Hilton,  who, 
I  feel  sure,  will  prove  an  accession  of 
strength  to  the  Society.  With  a  Mining 
President,  a.  Mining  Vice-President,  and 
several  Mining  members  of  Council,  mining 
will  probably  loom  a  little  larger  in  the 
Society  than  it  has  done  for  s-nne  year 
past. 

Mr.  G.  Hildick-Smith  (President):  I  have 
to  thank  von  very  much  indeed  for  the 
honour  you  have  done  me  in  electing  me  as 
your  President  for  the  coming  year.  Unfor- 
tunately, 1  think,  fur  tlie  Society,  1  happen- 
ed to  be  the  odd  man  in,  either  of  the  other 
two  members,  who  were  nominated  for  the 
position  of  President,  is  more  worthy  of  it 
than  I  am;  I  feel  I  am  quite  unwortln  of 
the  position  you  have  given  me,  but  I  shall 
try  my  best  to  follow  the  excellent  example 
set  by  the  Presidents  in  the  past.  In  order 
to  do  this,  I  must  have  your  help,  and  I 
therefore  ask  the  members — especially  the 
Vice-Presidents  and  Members  of  Council — 
to  support  me  during  my  term  of  office,  and 
to  forgive  any  mistakes  I  may  make.  II 
we  all  pull  together  in  the  coming  year,  we 
shall,  I  am  sure,  have  as  successful  year  as 
the  limes  will  permit.  I  again  thank  you 
very  much  indeed  for  the  honour  you  have 
done  me,  and  I  hope  we  may  pull  altogether 
for  the  good  of  the  Society. 

Mr.  H.  A.  White  (Vice-President): 
In  tic  name  of  the  Vice-Presidents  I 
(hank  you  for  the  honour  you  have  con- 
ferred upon  us  in  electing  us  to  this  posi- 
tion, and  to  assure  vou   that  in  the  future 
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we  shall  do  as  we  have  done  in  the  past, 
namely,  our  best  for  the  benefit  of  the 
Society.  In  saying  that,  1  sh  uld  also  like 
to  couple  with  it  a  vote  of  thanks  to  the 
scrutineers  for  the  arduous  work  they  have 
again  performed  gratuitously,  as  they  have 
done  for  several  years 

Mr.    Jas.    Gray    (Member    of    Council): 
It    is   my    pleasing   duty    to   thank    you,    on 
behalf  of  Members  of  C  uncil,  for  our  elec- 
tion.    At   the   same   time,    1   would   hi 
second  the  vote  of  thanks  to  the  scrutini 
proposed  by  Mr.   While. 

Mr.  S.  Newton  (Member):  On  behalf  of 
the  scrutineers  I  would  very  much  like  t  i 
thank  you  for  the  very  kind  remarks  you 
have  made.  There  were  only  81  papers  this 
time;  but  we  are  looking  forward  to  the 
time  when  we  again  shall  have  200  or  300 
ball  it  papers  to  scrutinize,  as  that  means 
E  i  much  more  interest  is  1  eing  taken  in  the 
work  of  the  Society. 

ELECTION    or    NEW      MEMBERS. 

Messrs.   C.   Toombs  and  J.    Watson   wera 
appointed      scrutineers,      and      after      their 
scrutiny   of   the    ballot    papers    the    following 
members  were  declared  elected: — 
Butlin,    ('.    L.,    Modder    "1!"    G.M.,    Ltd..    P.O. 

Box    14,    Brakpan.      Mine    Manager. 
Friedman,    Percy.    New    Goch    G.M.,    Ltd..    P.O. 
1096,  Johannesburg.     .Mine   Surveyor. 
The  following  Student  had  been  admitted  : 
Lovasz,   X.   F..  S.A.    School  of   Mines  and   Techno- 
logy, Johannesburg. 

General   Business. 

FIRST-AID    ON     Till':    MINES. 

Mr.  T.  P.  Waites  (Member):  About  the 
middle  of  May  of  this  year  an  accident  be- 
fell a  native  in  the  mine  where  I  work. 
This  native  was  cleaning  out  a  winze,  when 
the  skip,  getting  out  of  control,  quickly 
went  to  the  bottom  of  the  winze.  The 
native's  left  eye  was  badly  injured,  the 
back  of  his  skull  was  fractured,  his  left  leg, 
below  the  knee,  was  broken  to  pieces,  the 
lee  \\-as  almost  cut  off,  joined  to  the  rest 
of  the  limb   by  a   strip  of  flesh   only. 

Happening  about  seven  in  the  morning, 
the  native  had  been  carried  to  the  station 
b  fore  I  reached  it,  at  half  past  eight.  He 
had  been  subjected  to  first-aid  by  a  man 
who  had  attended  but  three  lectures  on 
first-aid,  and  he,  to  his  credit  be  it  said, 
gave  what  help  he  could  in  accordance  with 
the  slight  training  he  had  received.  Beside 
this  one  man.  who  did  something  to  assisl 
the  injured,  there  were  nine  other-  on  oi 
near  the  station,  but  not  one  of  these  had 
Riven  help,  and  neither  held  the  Red  Cross 


Certificate    in    first-aid    ni  r    its    equivalent. 

i    I       "  We   wet,,   afraid   of  dome 

any    thing,    lest    wi     should    do    the    wrong 

"       idea     d       Safety   First  "  1  ! 

It  was  not  a  case  of  callousness,  if  was  a 

e  of  pure  funk,   coupled    with   a    lack  of 

training  in  what  was  needful.     Nor  was  it 

r    of    the    victim    1.  ling    only    "  a 

niggei    "        I  same     fate     would     have 

befallen     a     white     man,     had     such     been 

the    victim    instead    of    a    native.        It    was 

an  inst  mee  of  men,  all  of  them  of  average 

ihtellij  ence,  some  of  good  education,  wh< 

Mil  illigence   bad   not   been  drawn   out,   edu- 

e  it  :d       Li  In  i]  ii  iii  3I3    e\  t  racted     -  in    first  a  id 

work,    nor    had     they    received     the    usual 

"cramming"  in  1.'    !  Cross  first-aid  methi  ds, 

which   the  mines  so   freelj    give,   but    which 

is  ma   so  tieeU    taken  up  by    the  major  por- 

'  f  the  men  on  the  mini 

How     tie-     victim     of     this     mishap     was 

hauled    out    of    the    winze,     carried     (hence 

through  a   stope  and  alone  the  drive  to  the 

station,    I    know    not,    n<  r    did    I    ask    any 

tions  abo  li    it.   but.   tint    lie   must   have 

hid     a     rough    time,    goes    without    saying. 

F<  I  I    mil     I  \      I  lie      blows     to     \\\i'     head      had 

made   him  senseless. 

I  am  not  holding  up  to  scorn  these  men, 
who  "passed  by  en  the  other  side."  I  am 
merely  giving  this  example  of  what  may 
happen  at  any  time  to  any  one  of  us,  in  a 
mine,  or  out  of  it.  Accidents  wall  happen, 
but  that  so  many  men  in  a  mine  at  one 
place  should  be  ipiite  useless  when  an  acci- 
dent   happens,    is  a    crime. 

1;  ling  convinced,  and  holding  strongly  to 
this  conviction,  perhaps  I  may  have  a  ten- 
dency to  express  my  views  strongly — so 
much    depends  on  the   point    oi    view — that 

iulsion      -     ded    to    have    all    men 

trained  to  such  a  d  igree  that  their  aid  would 

l'i'     et       use      111      CMS-      of      aeeidell.S,      I      entreat 

Sociel  >  .  en  I  the   Red  Cri     i  Society,  to 

m 1    those    who   have    control   over  the 

t;  1  -.  the  necessity  for  instituting  compul- 
sion   in    this    without    delay,    also    the    .M 

Managers'  Association  and  the  Chamber  of 
Mine..     Therefore    I    suggest     thai     all    at 

ni  engagi  I  in  mine  work  should 
be  ob]  ged  'hi  on  the  lied  Cross  Certifi- 
cate in  first-aid,  within,  say,  twelve  months: 
and  that  ill  '.'  ho  may  present  themselves 
lor  blasting  certificates  should  not  be 
miles,  they  hold  the  Red 
1  Cert  ificate    in     first-aid.      Employers 

demand  si  me  proof  of  efficiency  in  handling 
expL  I     >ls,  plant  and  machines  :   some 

idea  ei  what  hanging-wall  is,  or  foot-wall  in 
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steep  stopes.  Employers  should  also  be  cap- 
able of  looking  after  the  care  of  the  human 
beings  placed  under  their  charge. 

It  is  cases  such  as  I  have  brought  to  your 
notice  that  make  the  matter  of  first-aid, 
the  need  for  it,  the  value  for  it,  the  benefit 
of  it,  strike  home,  and  if  it  strikes  J'ou  as 
it  has  struck  me,  I  feel  that  we,  as  individ- 
uals and  as  a  Society,  can  do  something 
in  trying  to  make  compulsory  the  acquire- 
ment of  knowledge  of  first-aid  by  all  who 
work  in  our  mines.  Further,  I  appeal  to 
you  individually  and  as  a  Society  to  do  so. 

I  have  been  waiting  for  nearly  12  months 
for  an  example  like  this,  to  show  you  the 
necessity  for  compulsion  with  regard  to 
first-aid  among  miners.  I  was  preaching  it 
in  season  and  out  of  season  last  year  ;  it  was 
not  acceptable  to  some  :  but  I  hope  it  will 
receive  the  episcopal  and  apostolic  atten- 
tion of  even  the  medical  profession  this 
time!  In  addition  to  the  example  I  have 
given  you,  I  had  another  only  yesterday. 
A  miner  on  my  section  came  up  and  said. 
"  Something  has  happened  down  near  my 
box.  I  do  not  quite  know  what  has  hap- 
pened. It  was  practically  an  explosion; 
there  was  a  rumbling  in  the  dead-end  where 
my  explosives   box   is    lopt  I  dare   say 

you  will  know  that  you  cannot  get  the  truth 
out  of  a  miner,  even  with  cyanide  solution! 
I  went   along,    and  found   that    his  box  had 

caught  fire.      II utside  was  charred,   but 

the  inside  showed  hardly  any  signs  of  burn- 
ing :  but  the  drive  was  acrid  and  pungent 
with  nitrous  fumes.  1.  said,  "  1  >id  you  go 
into  those  fumes  to  see  what  had  happen- 
ed'.' He  said,  "No."  Anyway  he -was 
sent  to  hospital  for  treatment  for  gassing, 
although  he  said  he  had  not  been  into  the 
fumes.  That  is  another  case  where  a  man 
who  has  received  a  blasting  certificate  and 
did  not  know  the  danger  incurred  in  run- 
ning  into  nitrous  fumes. 

Mr.  G.  Hildick  Smith  (President  Eleci 
It  may  be  of  interest  to  you  to  know  of  my 
recent  experience  on  the  BantVes  Consoli- 
dated Mines  with  regard  to  first-aid  classes. 
We  base  been,  for  some  time  past,  having 
meetings  of  a  Safety  and  Sanitation  Com- 
mittee, at  which  all  sections  of  the  officials 
and  men  are  represented:  1  was  asked  by 
the  representatives  of  the  men  on  that  Com- 
mittee to  arrange  first-aid  classes — we  bad 
noi  long  finished  one,  as  it  so  happened. 
In  arranging  the  classes  I  was  pleased  to 
find  that  about  40  names  had  been  sent  in 
of  men,  who  wished  to  attend  first-aid  lec- 
tures.       In    the    past    it    was    neeessar\    to 


endeavour  to  persuade  men  that  they  really 
should  have  some  knowledge  of  first-aid. 
This  greater  keenness  on  first-aid  work  may, 
1  think,  be  due  to  the  influence  of  the  local 
Safety  First  Movement,  aided  by  the  paper 
called  The  Beef.  As  to  underground  work- 
men, on  some  mines  men  with  first-aid  cer- 
tificates are  paid  a  bonus,  I  think,  for  being 
in  charge  of  a  small  section  of  the  mine  for 
first-aid  purposes  in  case  of  accidents.  It 
would  help,  I  think,  if  this  idea  became 
general. 

The  President:  The  idea  Mr.  Waites  has 
put  forward,  that  all  underground  employees 
should  have  a  first-aid  certificate  is  by  no 
means  new  to  me,  as  it  has  been  discussed 
again  and  again  at  the  Red  Cross  Society  's 
Council  meetings.  Many  difficulties  arose, 
although  I  think  it  has  been  in  everyone's 
mind  there,  that  it  would  be  the  very  best 
thing  possible.  I  believe  one  of  the  chief 
difficulties  put  forward  is  that  the  under- 
ground population  is  still  a  floating  one,  and 
there  is  no  doubt  that  first-aid  work  is 
encouraged  on  some  mines,  whereas  on 
others  it  has  never  been  heard  of,  in  spite 
of  the  many  attempts  of  the  Red  Cross 
Society  to  bring  it  prominently  forward. 
Again,  first-aid  work  is  like  every  other 
work,  and  must  be  kept  up  by  good  prac- 
tice after  classes  are  over,  otherwise,  when 
an  accident  occurs,  those  who  are  hurt  are 
not  able  to  have  the  assistance  they  should 
get.  It  is  a  well  known  fact  on  some 
mines  here  that  ambulance  work  is  extreme- 
ly well  organised,  and  in  these  cases  the 
workers  are  like  an  army  of  soldiers  going 
into  the  field  with  a  fully  equipped  ambu- 
lance service  ;  and  this  ought  to  be  the  rule 
so  that  miners  might  go  to  work  every 
day  knowing  perfectly  well  they  have  got  an 
ambulance  service,  which  will  attend  to 
them  in  moments  when  they  need  it. 

I  agree  with  Mr.  Waites  when  be  says  he 
he  would  like  to  see  every  underground  mine 
employee  in  possession  of  a  first-aid  certifi- 
cate, but  the  difficulties  are  great  and,  so 
far.  the  Council  of  the  Red  Cross  Society 
has  not  been  able  to  overcome  them.  How- 
ever, I  think  things  are  a  little  better  now 
than  they  were  a  few  years  ago,  and  I  onlj 
hope  that  in  time  we  shall  he  able  to 
solve  all  these  problems,  as  we  have 
solved  a  few  of  them  already.  I  have 
every  sympathy  witli  Mr.  Waites.  I  think 
it  is  fearful  that  a  man,  be  he  black  or 
white,  or  any  other  colour,  should  have  to 
suffer  as  this  particular  man  suffered, 
and  I   think   I   am   speaking   for  everybody 
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when  J  say  there  is  uot  oue  of  us  here  who 
would  like  to  feel  we  mighl  have  to  suffer  in 
this  particular  manner  because  there  was 
nobody  there  to  help  us,  and  when  men. 
knowing  that  the\  could  nut  help  us,  passed 
us  by  on  the  other  side  rather  than  fear  to 
do  the  wrong  thing. 

PROPOSED    CHANGE    OK    MEETING    NIGHT. 

Mr.  Jas.  Littlejohn  (Hon.  Treasurer): 
The  question  has  cropped  up  as  to  whether 
it  would  he  more  convenient  for  the  majority 
of  members  to  change  the  Saturday  night 
to  any  other  night  of  the  week  for  our 
meetings.  Personally,  Saturday  night  is  a 
very  inconvenient  rate  for  myself,  and  I 
should  he  only  too  glad  if  any  other  night 
were  arranged.  I  beg  to  move  that  a. 
plebiscite  of  the  whole  Societ  \  he  taken,  in 
view  of  the  fact  that  for  the  last  few  months 
the  meetings  have  been  so  poorly  attended 
that  scarcely  ;■  quorum  has  been  present. 

Mr.  J.  E.  Thomas  (Past  -  President) : 
Shall  we  confine  it  to  either  a  Wednesday 
or  a   Saturday. 

Mr.  Jas.  Littlejohn:  1  would  agree  to  that, 
and  if  you  will  kindly  allow  me,  Air.  Presi- 
dent, to  alter  my  motion,  1  beg  to  propose 
that  a  plebiscite  he  taken  as  to  whether 
Wednesday  or  Saturday  night  lie  adopted  as 
the  night  for  the  ordinary  meetings  of  the 
Society,  either  on  a  three  or  even  a  six 
months'  trial. 

Mr.  H.   S.  Meyer  (Member  of  Council): 

I  beg  to  second  the  motion. 

The  President:  I  think  this  is  a  very  im- 
portant matter  indeed,  and  1  should  like  to 
have  the  views  of  some  of  the  members  pre- 
sent, especially  those  living  along  the  Reef. 

Mr.  H.  A.  White:  I  should  like  to  say  for 
my  side  of  the  Beef,  that  Saturday  night  is 
the  only  night  we  can  get  hack  by  train. 

Mr.  E.  M.  Weston  (Member  of  Council): 
I  think,  as  regards  members  living  out  along 
the  West  Rand,  that  Saturday  is  the  day 
on  which  they  could  come  to  the- meetings 
far  better  than  any  other  day. 

Mr.    H.    S.    Meyer   (Vice-President):   Of 

course,  that  is  the  reason  why  it  has  been 
Saturday  right  from  the  start  of  the  history 
of  this  Society,  simply  to  suit  the  members 
who  live  outside.  I  do  not  know  whether 
the  train  services  are  any  better  now  than 
they  wen-  in  those  days,  or  relatively  not, 
and  you  will   pri  ibably  get   a  vote  from  all 


the  members  that  Saturday  night  sin  add  be 
retained.  But  there  is  no  harm  done  in 
trying  to  settle  the  thing  one  wax  or  the 
other. 

Mr.  H.  A.  White:  I  think,  in  that  connec 
tion    1    should    mention    a   suggestion    that  I 
have   frequently    made    before   this    Society. 

and   thai    i--    that    the    positi I'    the    moon 

should  be  considered.  People  who  have  to 
get  about  on  the  mines  are  still  largelj 
unprovided  with  good  roads,  and  the  risks 
on  many  oi  the  mines  to  this  day  are  great. 
If  the  position  of  the  moon  were  considered 
and  we  arranged  that  our  meetings  should 
take  place  on  bright  moonlight  nights,  we 
might  get  a  better  attendance  than  at  pre- 
sent . 

The  President:  Would  you  like  to  move 
an   amendment  '.' 

Mr.  H.  A.  White:  1  would  like  to  move 
an  amendment  that  the  opportunity  should 
he  given  "f  voting  as  to  whether  a  moon- 
light night  should  lie  selected  tor  the  meet- 
ings. 

The  President:  The  amendment,  I  under- 
stand, is  not  that  moonlight  nights  should 
he  chosen,  but,  if  the  motion  is  passed, 
then  a  proviso  should  he  made  that  prefer- 
ence should  In-  given  to  moonlight  nights. 

Mr.  G.  Hildick-Smith  (President  Elect): 
There  are  two  things  we  should  take  into 
consideration.  The  Wednesday  night,  if  any- 
body is  coming  from  along  the  Keel'  to  do 
shopping,  is  rather  unsuitable:  the  shops 
are  all  shut  on  Wednesday  afternoon  and 
people  might  like  to  come  in  earlier,  and 
it  might  suit  them  better  to  come  on  a  day 
when  the  shops  are  open.  There  is  another 
point,  that  there  tire  members  who  belong 
to  other  technical  societies  as  well  as  this, 
and  one  would  rather  have  to  arrange  meet- 
ings so  that  they  do  not  clash.  Then, 
again,  there  is  the  possibility  of  a  closer 
working  scheme  between  several  societies, 
and  I  do  not  know  how  that  is  likely  to  be 
affected  by  the  Saturday  night. 

Mr.  W.  E.  Dowling  (Past-President): 
I  beg  to  second  the  amendment. 

Mr.  Jas.  Littlejohn:  T  do  not  wish  to 
press  this  motion.  I  only  wished  to  bring 
it  before  you  because  there  has  been  a  very 
poor  attendance  of  members  at  the  meetings 
of  the  Society  for  the  past  few  months.  If 
there  is  any  other  suitable  night,  1  think  it 
ought  to  be  discovered  and  adopted.  I 
should  like  to  get  a  night  that  will  suit  the 
convenience  of  most   members. 
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Mr.  G.  Hildick-Smith :  Will  Mr.  White 
add  that  providing  the  moonlight  night  is 
not    a    night    thai    clashes    with    the    other 

societies '.' 

Mr.  W.  R.  Dowling:  I  do  not  think  that 
our  real  trouble  is  the  night,  whether  it  is 
moonlight  or  nut.  Although  I  seconded  the 
amendment,  I  think  the  real  trouble  is  lack 
of  interest  amongst  members.  1  do  not 
think  there  is  any  doubt  that  Saturday 
night  suits  the  mining  members.  I  have 
been  a  member  tor  2D  years,  and  it  was 
always  considered  that  Saturday  night  was 
best. 

Mr.  H.  S.  Meyer:  My  opinion  is  that  the 
real  trouble  is  due  to  the  excellence  of  the 
Journal.  As  long  as  you  get  that,  it  docs 
not  matter  whether  you  come  to  the  meet- 
ings or  not,  and  1  think  a.  large  number  of 
members  look  upon  it  in  that  light,  because 
they  know  they  will  receive  a  report  of  the. 
proceedings,  in  due  course,  without  attend- 
ance at  the  meetings. 

The  President:  If  there  is  no  further  dis- 
cussion, 1  will  put  the  motion,  with  the 
amendment    inci n-porated. 

Mr.  Jas.  Gray  (Member  of  Council): 
How  will  that  affect  the  issue  of  the 
Journal  '.' 


The  President:  That  is  contingent  on 
whether  this  motion  is  passed  or  not,  and 
will  have  to  be  considered  later. 

On  being  put  to  the  meeting,  the  motion 
was  declared  lost. 

(■OLD    IN    PEBBLES. 

The  Secretary:  You  will  remember  that 
at  the  last  meeting  I  read  a  letter  from  the- 
Acting  .Manager  of  the  Eldorado  Banket 
Company  regarding  gold  in  pebbles.  I  sent 
this  pebble  to  Dr.  Mellor,  and  he  has  writ- 
ten me  a  note,  which  1   will  read  to  you. 

Dr.  E.  T.  Mellor  (contributed):  Many 
thanks  for  giving  me  an  opportunity  of 
examining  the  pebble  from  the  Eldorado 
mine.  Being  unacquainted  with  that 
locality  I  am  not  able  to  institute  any  com- 
parison between  the  conglomerate  there 
and  the  Band  banket.  I  understand,  how- 
ever, that  the  two  are  very  dissimilar,  and: 
this  appears  to  be  borne  out  by  the  character 
of  the  specimen  sent  to  you,  which  is  quite 
unlike  anything  I  have  met  with  on  the 
Rand.  Tlie  "  pebble  "  from  which  the 
specimen  was  taken  must  have  been  much 
more  in  the  nature  of  a  boulder  than  a 
pebble  in  the  ordinary  sense  of  the  term: 


THE    CONSTRUCTION    AND    MAINTENANCE    OF    SLIME    DA.MS. 


Jas.  E.  Thomas  (Past-President)  and  E.   A.   Osterloh  (Member). 


Some  little  time  ago  the  President  sug- 
gested that  a  paper  on  the  construction  and 
maintenance  of  slime  dams  would  probably 
be  of  interest  to  many  members  of  the 
Society.  The  authors  have  accordingly 
undertaken  to  present  their  views  on  the 
subject  in  the  hope  that  discussion  will  be 
forthcoming  which  will  place  on  record  ways 
and  means  of  avoiding,  or  combating,  the 
numerous  troubles  that  beset  those  respon- 
sible for  their  security  and  upkeep. 

There  is  no  doubt  that,  if  it  were  possible 
from  financial  and  other  considerations,  the 
construction  obtaining  for  water  reservoirs 
would  give  the  greatest  security,  viz.,  that 
retaining  walls  should  be  built  of  dry 
material  to  the  ultimate  height  required, 
before  putting  the  dam  into  commission, 
such  walls  being  of  the  usual  trapezoidal 
section,  with  the  base  proportionate  to  the 
load  it  has  to  withstand.  As  slime  dams 
have,  however,  in  the  majority  of  cases  to 
be  built  from  the  slime  itself,  the  most  that 
can  be   done  is  to  endeavour  to  make  the 


outside  walls  of  suitable  thickness  from  the- 
heavier  slime  particles,  avoiding  any  excess 
of  moisture  in  their  construction. 

How  this  may  be  accomplished  to  a  cer- 
tain extent  the  authors  will  try  to  explain. 
The  site  selected  for  the  dam  having  been 
surveyed,  a  trench  should  be  dug  at  least 
3ft.  wide  and  1ft.  6in.  deep  on  the  line 
which  the  toe  of  the  outside  walls  is  to  fol- 
low. The  object  of  this  trench  is  to  serve 
as  a  preliminary  channel  along  which  to 
conduct  the  slime  pulp  and  also,  in  some 
measure,  to  key  the  walls  to  the  ground. 
The  earth  from  the  excavation  should  be 
thrown  up  on  the  outside  side.  The  pulp 
from  the  slime  residue  discharge  pipe  should 
be  led  along  the  trench  in  one  direction, 
i.e.,  either  to  the  right  or  left  of  the  pipe, 
which  should  be  at  right  angles  to  the  line 
of  the  trench,  until  it  will  no  longer  flow. 
It  should  then  be  led  in  the  opposite  direc- 
tion and  the  heavy,  partly  dried  slime  from 
the  first  used  portion  dug  out  with  shovels 
and  packed  so  as  to  form  a  channel  at  least 
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21  ft.  wide,  the  lower  outside  edge  of  the 
wall  thus  formed  coinciding  with  the  out- 
side line  of  the  trench.  This  ensures  that 
the  outside  walls  of  the  dam  will  be  com- 
posed of  comparatively  solid  material,  con- 
taining little,  if  any,  excess  of  moisture,  a 
result  that  cannot  be  obtained  by  dragging 
up  wet  pulp  with  scrapers  to  form  the  walls. 
An  additional  ail  vantage  in  having  just 
sufficient  moisture  in  this  material  to  ren- 
der it  plastic,  is  that  any  tendency  for 
cracks  to  develop  is  almost  eliminated.  The 
operations  described  should  In-  carried  out 
on  each  portion  of  the  trench  alternately 
until  the  channels  meet  at  the  side  of  the 
dam  furthest  away  from  the  inflow  of  pulp. 
When  the  slime  in  the  dam  reaches  a 
height  of   about   2   ft.    above   ground   level, 


results: — The  pulp  is  allowed  to  (low  along 
one  channel  to  the  side  of  the  dam  furthest 
away  from  the  inflow,  and  is  there  led 
through  the  inside  wall  by  means  oi  short 
lengths  of  pipe  to  the  interior  of  the  dam. 
When  the  lower  end  of  the  channel  becomes 
choked  another  opening  is  made  nearer  the 
inflow,  and  so  on  until  the  whole  channel 
is  full,  'f'he  same  procedure  is  then  gone 
through  with  the  other  channel.  Meanwhile 
the  slime  in  the  first  channel  is  dug  out  and 
packed  .ai  to  the  existing  walls.  As  the 
outside  walls  rise  1 1 1 . ■  \  are  stepped  back 
about  6  in.  every  2  ft.'  in  height  and  trim- 
med to  form  an  angle  of  roughly  50°  with 
the  horizontal.  The  stepping  renders  any 
portion  of  the  walls  easily  accessible  for  in- 
spection and  any  necessary  repairs.     Trim- 


—  SECTION    OF — 
—  HORIZONTAL  LAUNDER 


.  Loose  SLATS 

3ECTIOM    OF 

— VERTICAL  LAUNDER 


=T=F* 


L  "  shaped  launders  should  be  installed 
at  suitable  places,  to  drain  off  any  excess 
of  moisture  from  the  surface  of  the  dam. 
These  launders  should  be  made  of  2  in. 
timber  and  have  a  section  of  approximately 
2  ft.  6  in.  x  11A-  in.  inside  measurements, 
and  arranged  so  that  slats  2  in.  thick  x  li 
in.  deep  can  be  dropped  into  guides  in  the 
vertical  portion  facing  towards  the  middle 
of  the.  dam.  The  guides  should  be  sup- 
ported at  intervals  of  12  in.  oi  so  by  hori- 
zontal struts  nailed  inside  the  launder.  It 
is  now  possible  to  allow  the  pulp  to  flow 
from  any  part  of  the  surrounding  channels 
to  the  interior  of  the  dam. 

The  following  system  of  control  has  been 
found    by   the    authors   to   give    satisfactory 


ming  should  be  carried  out  by  the  ganger 
in  charge  of  the  natives  working  on  the  dam, 
and  should  be  done  so  as  to  make  the  walls 
straight,  any  corners  being  well  rounded  off. 
This  ensures  that  the  walls  will  receive  a 
thorough  inspection  and  enables  any  ten- 
dency to  bulge  to  be  quickly  detected,  so 
that  precautions  can  be  taken  to  prevent 
tin-  walls  giving  way.  This  may  lie  effect- 
ed by  isolating  the  suspected  portion  of  the 
wall  from  the  rest  of  the  dam,  making  a 
temporary  channel  further  in,  while  repairs 
ale  carried  out,  by  making  a  new  channel 
altogether,  some  distance  in  from  the  one 
abandoned,  or,  in  very  bad  cases,  making  a 
new  wall  by  building  up  an  outer  wall  from 
heavy    slime   outside    of    the    original    wall. 
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The  regulation  of  the  flow  into  the  dam  from 
the  main  channels  should  be  so  arranged 
that  any  superfluous  water  or  solution  re- 
maining after  discharging  is  finished,  is  kept 
well  away  from  the  walls  and  not  allowed 
to  remain  too  long  at  any  one  particular 
drainage  launder. 

In  order  to  enable  repairs  to  be  effectively 
carried  out,  the  authors  recommend  that 
two  dams,  adjoining  one  another  for  con- 
venience in  working,  be  used  alternately 
and  kept  nearly  at  the  same  level.  Then,  if 
extensive  repairs  to  one  dam  be  required, 
no  inconvenience  will  be  experienced  in  dis- 
posing of  the  residue  from  the  slime  plant, 
and  ample  time  may  be  given  to  making  the 
repairs  in  a  thorough  manner  by  running  the 
pulp  to  the  other  dam. 

The  solution  or  water  from  the  drainage 
launders  should  be  led  to  a  special  dam, 
adjoining  the  slime  plant,  from  which  it  may 
be  returned  to  the  slime  treatment  circuit 
with  a  minimum  expenditure  on  pipe  and 
power  lines.  For  this  purpose  a  trench  of 
heavy  slime  may  be  built  outside  and  at  the 
base  of  the  main  walls  so  that  the  solution 
will  gravitate  towards  the  slime  plant. 
This  trench,  to  some  extent,  acts  as  an 
anchor  to  the  toe  of  the  outside  walls. 

It  will  be  evident  that  as  the  vertical  por- 
tion of  the  drainage  launders  and  the  outside 
walls  approach  one  another  arrangements 
must  be  made  to  carry  the  launders  more 
towards  the  middle  of  the  dam.  This  may 
be  done  by  attaching  a)  >ther  "  L  "  shaped 
launder  to  the  top  of  the  first,  and  so  on  as 
the  level  of  the  slime  in  the  dam  rises.  The 
authors  find  that  a  length  of  12  ft.  is  most 
•convenient  for  the  vertical  launder,  with  24 
ft.  for  the  horizontal  portion.  If  the  inside 
walls  of  the  main  channels  are  kept  within 
a  foot  or  so  of  the  vertical  launders,  fitting 
of  slats  becomes  an  easy  matter.  It  also 
enables  close  observation  to  be  kept  on  the 
interior  of  the  launder  for  any  broken  slats, 
etc.  Should  it  become  necessary  to  carry 
out  repairs  to  the  launders,  within  reason- 
able reach,  they  may  be  cut  off  from  the 
rest  of  the  dam  by  building  a  temporary  wall 
of  slime  to  prevent  solution  on  the  surface 
of  the  dam  interfering  with  the  work.  If  it 
should  be  considered  that  the  carrying  out 
of  such  repairs  may  not  possibly  remedy  the 
defect  it  will  generally  be  found  cheaper  to 
instal  a  new  launder  near  the  one  to  be 
abandoned,  rather  than  waste  time  and 
labour  on  a  doubtful  job.  To  do  this  the 
main  channel  should  be  cut  through  at  the 
level  of  the  slime  in  the  dam,  the  launder 


placed  in  position  and  the  channel  re-made 
over  it.  In  such  cases  it  will  be  necessary 
to  extend  the  outlet  of  the  launder  down  the 
side  of  the  wall  to  the  drainage  trench.  The 
old  launder  may  be  plugged  from  the  out- 
side and  filled  with  heavy  slime  from  the 
main  channel. 

When  restarting  a  dam  which  has  not 
been  used  for  some  time  it  will  probably  be 
found  that  holes  have  formed,  causing  leaks 
at  most  unexpected  places  in  the  outside 
walls.  The  authors  have  found  it  useless 
to  try  to  stop  such  leaks  from  the  outside 
but  that  it  can  be  done  from  inside  by  allow- 
ing only  heavy  slime  to  pour  into  the  hole, 
meanwhile  working  a  shovel  at  the  inlet  to 
cause  the  sides  to  collapse  and  choke  the 
hole  lower  down. 

It  has  been  noticed  that  walls  built  in  the 
manner  described  show  comparatively  little 
erosion  even  after  the  heaviest  rains.  This 
is  partly  due  to  the  fine  sand  in  the  heavy 
slime  acting  as  a  binder.  Care  must,  how- 
ever, be  taken  that  the  amount  of  sand  pre- 
sent is  not  excessive  or  the  walls  will 
crumble  away  when  dry.  Slime  carrying 
from  1*5%  to  2%  fine  sand  in  the  total 
charge  yields  a  heavy  portion  suitable  for 
making  the  outside  walls. 

In  using  the  dams  it  is  advisable  to  do  as 
much  as  possible  of  the  discharging  from  the 
slime  plant  in  daylight.  Should  it  be  neces- 
sary to  discharge  at  night  the  dam  should 
be  prepared  the  previous  day  so  that  the 
solution  or  water  used  in  discharging  will  be 
kept  away  from  the  walls.  In  this  connec- 
tion it  might  be  mentioned  that  a  moisture 
ratio  of  1 :  1  is  sufficient  when  discharging 
slime  pulp. 

Two  dams,  with  a  total  circumference  of 
6,000  yards  to  7,000  yards,  built'  in  the  man- 
ner described,  will  be  found  sufficient  to 
receive  the  residue  from  a  plant  capable  of 
treating  up  to  50,000  tons  per  month.  The 
labour  required  to  keep  them  in  proper  run- 
ning order  consists  of  an  intelligent  white 
man  and  from  eight  to  ten  able-bodied 
natives,  according  to  the  wetness  of  the 
season. 

In  putting  these  few  remarks  before  you, 
the  authors  feel  that  they  have  merely 
touched  the  fringe  of  a  subject  that  it  is  well 
worthy  of  the  attention  of  those  versed  in 
problems  connected  wi+h  building  dams  of 
any  sort  in  a  scientific  manner. 

The  thanks  of  the  authors  are  due  to  the 
management  of  the  Simmer  Deep,  Ltd.,  for 
permission    to   present   their   experience    of 


June  1917  J.  E.  Vaughan&F.  A.  Sttart.— Explosion*  of  Fin  Damp  <L-  Ocenrrencaiqf Gob  Fire*  in  Natal.        217 


--lime  dams  on  that  property  to  tin-  members 
of  the  Society. 

Mr.     H.     A.     White     (Vice-President): 

I  should  like  to  propose  a  hearty  vote  of 
thanks  to  Messrs.  Thomas  and  Osterloh  for 
their  paper,  which  is  breaking  new  ground, 
as  1  do  not.  remember  any  discussion  on  the 
building  of  slime  dams  for  years.  It  is  a 
subject  of  great  importance,  as  may  be 
easily  realized  by  those  who  have  to  travel 
along  the  Main  Reef  Road  between  line  and 
Springs.  They  will  find  there  a  slime  dam 
which  possibly  has  not  been  built  in  the 
scientific  manner  described  by  Mr.  Thomas, 
and  during  the  discussion  of  this  paper  we 
hope  to  have  some  explanation  of  its  collapse 
1  think  that  this  subject  of  slime  dams  is 
part  of  a  larger  subject— -thai  is  with  regard 
to  the  dumps  of  a  mine.  I  think  when  a 
mine  is  first  started  the  disposition  of  the 
dumps  should  be  considered  when  the  shaft 
is  being  sunk,  and  that  the  waste  rock 
which  is  excavated  in  sinking  that  shaft 
should  be  the  beginning  of  the  dump.  There 
should  be.  only  one  dump  for  that  mine  ;  the 
basis  of  that  dump  might  be  the  ashes  from 
the  boilers  and  the  excavated  rock  in  sink- 
ing the  shaft.  If  they  were  laid  out  on  a 
properly  considered  and  scientific  plan,  say 
in  rectangular  walls,  that,  in  time,  would 
be  the  foundation  of  the  sand  dump,  and  in 


the  centre  of  that  would  be  the  slim.-  dam. 
It  would  be  perfectly  simple  to  calculate 
oui  the  whole  matter,  so  that  one  mighi 
know  that  that  dump,  once  started,  was 
going  to  last  the  whole  of  the  life  of  the 
mine.  In  addition  to  putting  there  the 
sand  and  ash,  the  waste  rock  from  sorting 
would  also  go  there,  and  also  spoil  from 
excavations — in  fact,  the  whole  thing  could 
be  laid  out  in  a  thoroughly  scientific  man- 
ner, and  instead  of  being  eye-sores,  as  the 
dumps  of  the  mines  are  at  present,  there  is 
no  reason  why  in  the  future  these  should 
not  be  planned  to  show  a  moi-e  pleasant 
aspect.  They  might  have  belts  of  trees 
planted  round,  and  so  on.  That,  of  course, 
is,  more  or  less,  ideal,  but  the  extension  of 
the  reef  in  the  future  will  be  principally  in 
the  East  Rand,  where  the  reefs  are  flat 
and  there  is  plenty  of  ground  available. 
Where  they  are  steeper,  as  in  the  Central 
Rand,  there  is  an  excuse  for  mine  dumps  to- 
be  placed  in  any  available  spot. 

I  think  that  if  on  the  far  P]ast  Rand  a 
metallurgist  was  called  into  consultation 
the  moment  they  began  to  sink  shafts, 
hundreds  of  pounds  would  be  saved,  and 
future  generations  would  not  have  a  perma- 
nent eye-sore. 

Tin'  vote  was  then  put  and  carried  unani- 
mously. 


SOME    NOTES    ON    EXPLOSIONS     OF     FIRE    DAMP,    AND    OCCURRENCES 

OF    GOB    FIRES    IN    NATAL. 


By  Messrs.   J.   E.   Vaughan   (Member)  and   F.   A     Steart  (Associate) 


In  bringing  forward  these  notes,  we  do  not 
intend  to  cover  ground,  which  has  already 
been  covered  again  and  again  by  leading 
mining  engineers  all  over  the  world,  but  we 
wish  to  give  some  notes  on  past  experiences 
in  Natal,  in  the  hope  that  they  may  be  use- 
ful to  members  of  this  Society,  and  possibly 
to  others. 

Colliery  explosions  are  much  the  same 
all  the  world  over,  and  are  undoubtedly  one 
of  the  most  harrowing  of  experiences. 
Apart  from  thinking  of  the  persons  entomb- 
ed or  killed  outright  underground,  the 
rescuers  are  undoubtedly  influenced  by 
suffering  and  entreaties  of  the  relatives  of 
the  missing  men  on  the  surface.  Many 
valuable  lives  have  been  thrown  away  be- 
cause the  rescuers, — and  all  honour  to 
them, — were  influenced  out  of  their  better 
judgment  by  such  appeals. 

As   the    subject  of    colliery    explosions   is 


well  understood,  we  do  not  propose  to  deal 
very  fully  With  it,  beyond  recounting 
briefly  some  facts  connected  with  explosions 
in  Natal. 

With  gob-fires  it  is  another  matter. 
Some  years  ago,  when  the  authors  were 
confronted  with  numerous  gob-fires,  they 
consulted  various  text-books,  but  could 
find  no  reference  of  any  value  to  such  occur- 
rences. 

Explosions  in  Natal  Collieries. — At  many 
collieries  in  Natal,  dolerite  sheets  occur 
between  the  seams  and  the  surface,  and 
the  seams  themselves  are  intersected  by 
dolerite  dikes.  The  consequence  is  that 
marsh  gas,  or  in  the  vernacular,  lire  damp, 
is  imprisoned  in  the  coal.  When  a  dike  is 
cut  there  is  usually  an  outburst  of  firo 
damp,  which  may  continue  in  the  form  of 
blowers  tor  weeks,  months,  or  even  years. 
Possibly   some   members   do  not    realise   the 
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pressure  and  amount  of  gas  which  may  be 

met  with,  hut   the  two  following  examples. 

though,    happily,    not  common,    have   come 

under  the  author's  notice   in  recent  years. 

\t    tin-    Durban    Navigation    Colliery    four 

o  a  bore-hole  was  put  down  which 

encountered  the  coal  at  a  depth  of  800  ft. 

The  i inp    from    the   hole    ignited    at 

the  fire  of  the  drill  boiler.     An  attempt  u^ 

-sure  of  the  gas :    the 

I  e  at  once  rose  to  mum  1 150  !1>. 

i..   the   square   inch),   and    then    the   lining 

,   comm  nci  d    to    rise    from    the    hole 

This  hole  is  now  a  geyser,  and  every  twent> 


a  series  of  extensive  experiments  with  Natal 
coal  dust,  disproves  this  argument.  The 
flame  extended  150  ft.  from  the  mouth  of 
the  testing  gallery,  which  is  son  it.  long. 
History  of  Explosions  in  Natal. — Work  in 
ili.-  Natal  Coal  Fields  commenced  on  a 
-mall  scale  iii  1889.  and  in  that  year  25,000 
of  coal  were  produced.  The  first 
record  "f  an  explosion  of  fire  damp  was  in 
1891,    when    a    native    was    killed.        From 

then  onwards  t<>  1897  i ^plosions  occurred, 

although    the  numerous  explosions  of  gun- 
powder  md    in   those   days  makes 

one  wonder  whether  thev  were  entirely  due 


I'i..     l 


itea  disi  water    I11  It 

ill.-  air.     The  probable  pressure  o 
gas  was  at  least    MX)  lb    to  tie.-  square  inch 
\t   another  mile-,   m  a  devi  lopmenl    ! 
ing.  it  was  estimated  that    I. 'inn  cub    ft    of 
marsh  lms  per  minuti  □  off 

from  >\  id>-    bj    5    fl      high 

Vdded   to  th urn  m  my  of 

I  Mines  ar.-  dry  and  consequently 
dusty,  so  that  all  the  conditions  tor  an 
explosion  are  to  hand,  and  it-  only  requires 
a   little  carelessn  '--r 

It  has  been  lusl  in  Natal 

Collieries  is  not  explosive  unless  tire  damp 
is  present.     We  think  that  the  photograph, 

Fig.      1.     which     v.  ii     at     the     Altofts 

Testing    Station    in    Qreal     Britain,    dunne 


mpowder   ul  the   I 

damp    had     not     ignited     first    and    : 
gunpi  w  d.-r.        In      1897      loin      explos 
i  iccui  red,  resulting    him  and   in 

juries  to  nine  persons.     From  1897  onwards 
to  1908  explosions  were  ol   frequent  occur 
i.-in-  1 1 

1908  in   which  seventy-seven  persona  were 

killed  and   nine   injured,   and  that   at    F.lands 

1901,  when  thirty-one  were  killed 
ainl  fourteen  injured.  Altogether  forty 
explosions  have  occurred  in  Natal,  resulting 
in  the  deaths  of  one  hundred  and  fifty 
p.!  -  ni|uries   to   eight}  -si 

We  have  little  hesital  tying  that  n" 

of  tins,   would  have  been  prevented  had  the 
present    mining   regulations  been    in   fore. 
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and  what  is  more  important,  rigidly  adhered 
to  by  all  concerned.  Many  persons  regard 
the  mining  regulations  as  being  unneces- 
sarily stringent,  and  look  upon  them  as 
theoretical  and  impracticable,  or,  as  has 
been  said,  framed  to  give  Government 
■officials  soft  billets.  Whatever  the  regula- 
tions may  or  may  not  be.  we  think  the 
following  table  (Figure  2)  may  be  of 
interest.  We  would  point  out.  how  after 
the  explosions  at  Elandslaagte  in  1901,  the 
number  of  fatalities  decreased  in  the  years 


lamp  to  test  for  gas  in  the  early  mornings, 
punched  six  holes  in  the  gauze  to  save  him- 
self the  trouble  of  cleaning  it.  One  day  he 
found  gas  ! 

Actual  Explosions. — Colliery  explosions 
in  Natal  have  had  no  peculiarities  as  com- 
pared with  explosions  in  other  coal  fields. 
They  have  been  caused  in  the  usual  ways, 
such  as : — 

(1)  Ignition  of   fire   damp   by   a    naked 
light  or  a   defective  lamp. 


1 

n 



77 

\ 

i 
i 

■ 

i 
i 

i 

i 

l 
i 

1 
1 

1 

1 

\ 

4 

i 

i 
i 

\ 

31 

3 

3 

3 

j 
i 

l 

\ 

/ 

1 

/ 

\ 

e 

i 

i 

i 

I 

i 

£  i 

£ 

1 
1 
1 

f\    \ 

19 

i 

^    i 
\    i 

\i 

i 

1 

1 

3 

i 

1 

o 

/ 

4 

!„.-• 

t 

e 

' 

. 

Ac       lo 

/        \ 

2     3     3     a     J 


1      -, 


s     &     5 
&     $     ?, 


Ftc.    2. 
No.  of  Explosions   per  annum,   thus: — . 


\,,    of  Deaths  ner  annum;  due  to   explosions,  thus:  — »_ 


1903-0.").  how  another  serious  explosion 
occurred  in  1906,  that  1907  was  a  good  year, 
and  then  the  crowning  disaster  came  in 
1908.  More  stringent  regulations  were  in- 
troduced in  1908,  and  we  think  the  results 
justify  the  regulations. 

The  fatalities  in  1914  and  1915  were  due 
to  sheei  carelessness ;  in  one  ease  a  miner 
opened  his  lamp  to  re-light  it  and  thus 
caused  the  explosion.  In  the  other  a  white 
miner    in    a    non-fiery    mine    being    given    a 


(2)  Undue   heating   of    Lamp   gauzes  in 

an   explosive   atmosphere. 

(3)  Blown  out    shots. 

(4)  By  underground  fires. 

In  all  the  serious  explosions  there  is  no 
doubt  that  coal  dust  was  the  greatest  factor 
in  causing  the  destruction. 

As  illustrating  the  force  attending  these 
explosions  the  following  may  be  of  interest. 
Fig.  3  represents  the  Glencoe  headgear  at  the 
Glencoe  Colliery  after  the  explosion  in  1908. 
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The  shaft  is  360  ft.  deep,  and  one  cage, 
which  was  standing  at  th  ;  surface,  was  blown 
up  into  the  headgear,  and,  as  may  be  seen, 
wrecked  one  of  the  pulley  wheels. 


Fig.    3. 

At  the  Cambrian  Colliery  in  the  same 
year,  an  even  more  violent,  explosion 
occurred,  fortunately  unattended  by  loss  of 
life,  as  all  persons  had  been  withdrawn 
from  the  pit  in  anticipation  of  an  explosion. 
An  ignition  of  gas  had  occurred  which 
started  a  fire,  and  eventually  it  became 
obvious  that  the  fire  could  not  be  built  off 
before  an  explosion  occurred,  hence  every- 
one was  withdrawn.  The  last  party  only 
reached  the  surface  a  few  minutes  before 
the  first  explosion,  which  was  succeeded 
by  others  increasing  in  intensity,  until  five 
days  afterwards  the  final  explosion  resulted. 
The  shaft  of  the  Cambrian  Colliery  is  700 
ft.  in  depth,  and  rope  guides  are  used.  A 
truck  of  bricks  weighing  approximately 
three  quarters  of  a  ton  was  at  the  bottom 
of  the  shaft,  the  force  of  the  explosion 
blew  the  truck  and  bricks  up  the  shaft. 
(Fig.  4).  The  truck-  was  projected  in- 
to and  remained  embedded  in  the  bottom 
of  the  cage  on  the  surface,  as  may  be  seen. 

We  do  not  propose  to  describe  any  actual 
explosiou  in  Natal,  as  full  descriptions  of  the 
the  most  important  have  appeared  in  the 
Annual  Reports  of  the  Natal  Alines  Depart- 
ment. We  do,  however,  wish  to  point  out 
briefly  what  an  explosion  means  to  the  mine 
concerned,  and  the  possibility  of  preventing 
its  occurrence.  Apart  from  the  dreadful 
loss  of  life  (77  persons  were  killed)  in  the 
Glencoe  disaster,  work  could  not  be  resumed 


in  the  mine  for  several  months  after  it 
occurred,  and  at  the  Cambrian  Colliery  the 
mine    was    not    turning    out    coal    for    four 


Fig.    4. 

months  after  the  explosion.  Apart  from 
the  cost  of  repairing  the  damage  done  in 
the  mine,  the  loss  in  having  a  mine  lying 
idle  for  months  is  very  serious,  as  the  labour 
complement  must  be  kept  on  the  mine, 
while  nothing  is  being  produced.  This  is 
not  all.  A  mine  in  which  a  serious  explo- 
sion has  occurred  is  never  the  same,  again. 
The  roof  is  shattered  and  needs  continual 
re-timbering,  the  extra  cost  of  pillar  extrac- 
tion is  great,  as  falls  have  to  be  cleared  up, 
and  although  it  is  impossible  to  say  exactly 
what  an  explosion  does  cost,  there  is  nO' 
doubt  that  for  years  afterwards  mining  costs 
are  increased  all  round  by  causes  due 
directly  or  indirectly  to  the  explosion. 
Another  very  serious  feature  is  that  natives 
do  not  understand  explosions.  Many  attri- 
bute such  occurrences  to  tagati  or  witchcraft, 
and  will  not  work  on  a  mine  which  has  had 
a  bad  explosion  it  they  can  go  elsewhere. 
Explosions  should  not  occur  in  a  mine  in 
which  good  discipline  is  maintained  and' 
the  mining  regulations  strictly  carried  out 


June  1917  •/.  E.  Vaujhan  tfc  /■'.  A.  Steart.  —  Explosion* of Fiii  Damp<bOr 


,  ii'--  <  of  Gob  Firm  in  Natal, 


•>->\' 


Anyone  should  be  able  to  tell  if  there  is 
2%  of  gas  in  a  place,  and  if  boys  are  with- 
drawn when  this  occurs,  and  no  blasting  is 
done,  there  should  be  no  explosion.  Stone 
dusting  and  watering  will  also  go  far  to 
minimise  an  explosion,  if  such  remedies  are 
properhj  carried  out.  Some  persons 
grumble  at  the  extra  expense  caused  by 
stone-dusting  and  watering,  but,  when  the 
cost  of  this  is  worked  out  it  amounts  to  very 
little  per  ton  output.  A  mine  would  be 
very  well  stone-dusted,  that  spent  on  stone - 
dusting  a  penny  per  ton  of  coal  produced. 
After  all,  expenses  incurred  in  taking  pre- 
cautions,  are  really  only  premiums  for  fire 
insurance.  One  explosion  will  cost  far  more 
than  any  precautions  to  avert  it,  and  the 
loss  of  life  and  distress  occasioned  by  a 
colliery  explosion  are  such,  that  any  means, 
no  matter  what  the  cost  may  be,  should 
be  taken  to  avert  such  a  disaster. 

It  will  be  noticed  that  the  number  of 
explosions  decreases  in  the  year  following 
a  bad  one  for  such  occurrences,  and 
this  can  only  be  put  down  to  the 
disasters  having  impressed  miners  and 
officials,  causing  them  to  be  more  careful 
in  the  carrying  out  of  the  regulations.  It 
is  when  a  long  time  has  occurred  free  from 
explosions  that  officials  (amongst  whom  we 
include  directors  of  mining  companies) 
should  re-double  their  efforts  to  guard 
against  possible  explosions.  There  should 
be  no  false  sense  of  security  and  no  ' '  risk- 
ing it."  Reductions  in  cost  do  not  usually 
lead  to  increased  safety.  It  has  often  been 
said  that  the  ignorant  coloured  employees 
are  the  chief  source  of  danger  in  a  fiery 
mine,  but  the  authors  have  repeatedly 
found  that  the  white  miner  is  guilty  of 
more  acts  contributary  to  an  explosion  than 
the  coloured.  As  far  as  our  records  show, 
none  of  the  explosions,  which  have  so  far 
occurred,  have  been  due  to  coloured  labour. 

Gob-Fires. — In  pillar  and  stall  workings 
gob-fires  arc  more  difficult  to  deal  with  than 
in  longwall  workings ;  for  the  reason  that  in 
longwall  workings  the  tire  can  often  be  dug 
out,  which  is  not  possible  with  the  pillar 
and  stall  method — the  one  practised  in 
Natal.  A  gob-fire  is  often  a  very  difficult 
and  treacherous  thing  to  deal  with,  because 
no  one  cay  say  what  is  going  on  in  the  goaf, 
and  an  explosion  may  occur  at  any  moment. 
The  fire  generates  its  own  gas,  and  if  air  is 
getting  into  the  goaf,  it  may  be  only  a  mat- 
fcei  of  time  until  an  explosive  mixture  is 
produced.     This   mixture  gradually   diffuses 


towards  the  incandescent  mass  and  an  explo- 
sion occurs. 

In  the  early  part  of  1912,  a  fire  occurred 
at  the  No.  1  Pit  of  the  Natal  Navigation 
Colliery.  Fire  damp  had  not  been  observed 
in  this  pit  for  years,  and  the  workings  were 
wet.  Whilst  the  fire  was  being  built  off  an 
explosion  occurred,  fortunately  unattended 
by  loss  of  life,  and  the  flame  was  seen  by 
eye-witnesses  to  extend  400  feet  from  the 
goaf  edge.  Another  very  serious  danger 
accompanying  such  fires  is  the  almost  in- 
variable presence  of  carbon  monoxide,  which 
very  often  cannot  be  detected,  except  by  its 
physical  effects,  and  these,  if  not  fatal, 
sometimes  upset  one's  health  for  months. 
It  can  be  said  that  carbon  monoxide  can 
be  detected  by  carbon  monox.'de  detectors, 
or  better  still  by  a  mouse  or  small  bird,  but 
on  one  occasion  in  Natal  an  exploring  party 
nearly  lost  their  lives  by  relying  on  the 
chemical  detector  (palladous  chloride),  which 
did  not  re-act  to  the  carbon  monoxide.  On 
another  occasion  a  small  bird  was  taken 
underground  and  remained  unaffected  when 
the  exploring  party  were  badly  upset.  The 
explanation  for  this  was  that  the  carbon 
monoxide  was  lying  near  the  roof,  and  the 
bird  was  being  carried  near  the  floor,  so 
that  while  the  man  was  breathing  carbon 
monoxide,  the  bird  in  the  lower  atmosphere 
was  escaping.  The  authors  have  found  that 
the  only  way  to  examine  a  fire  area  with 
comparative  safety  is  to  go  with  the  fresh 
air  and  to  retrace  one's  steps  immediately 
any  of  the  party  feel  increased  palpitation  of 
the  heart  or  trembling  in  the  knees. 

In  some  cases  where  doubts  have  been 
expressed  as  to  whether  a  gob-fire  was 
developing,  because  there  were  no  indica- 
tions of  carbon  monoxide  being  present, 
analyses  of  air  samples  taken  under  the  goaf 
edge  have  given  valuable  information. 
The  following  analyses  illustrate  this 
and  were  made  with  the  Faldane 
apparatus  in  our  office  in  Dundee,  as  soon 
as  possible  after  the  samples  had  been 
taken. 

Analysis  I. — 

Oxygen        16-72%. 

Carbon  dioxide     ...  ...  '86% 

Methane     '17% 

Nitrogen  (by  difference)  82-25 
With  this  low  percentage  of  oxygen 
an  ordinary  light  would  not  burn,  not 
however,  due  to  the  amount  of  carbon 
dioxide  present,  bui  to  the  excess  of 
nitrogen;  and  this  is  usually  the  case  with 
all  samples  of  '  black-damp  '  in   Natal.     Al- 
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though  no  products  of  distillation  are  shown 
in  the  analysis,  it  is  of  importance  as  show- 
ing that  oxidation  of  the  coal  is  rapidly 
taking  place.  This  analysis  is  typical  of  the 
first  stage  in  the  development  of  a  gob-fire. 


Analysis  II. — 

Oxygen 

19-45) 

Carbon   dioxide     ... 

■4  % 

Methane 

1-65% 

Hydrogen  ... 

•32% 

Nitrogen  (by  differpnee).. 

78-17% 

Analysis  III. — 

This  sample  was  taken 

by 

inserting  the 

bottle  right  into  the  goaf. 

Oxygen 

12-58% 

Carbon  dioxide     ... 

3-78% 

Carbon  monoxide 

2-44% 

Methane 

±•12% 

Hydrogen  ... 

2-38% 

Nitrogen  (by  difference).. 

74-70% 

This  shows  a  further  stage  in  the  progress 
of  a  fire,  in  which  hydrogen  is  being  evolved, 
but  no  carbon  monoxide  is  detected  by 
analysis. 


This  shows  the  fire  in  an  advanced  stage 
of  development,  and  also  the  necessity  for 
having  efficient  ventilation.  Naturally,  no 
one  could  exist  in  an  atmosphere  of  this 
description. 

The  first  gob-fire  in  Natal  occurred  at  the 
St.  George's  Colliery  in  1908,  and  in  the 
Mines  Department  Report  for  that  year  it 
was  pointed  out  that,  as  a  large  percentage 
of  coal  in  the  future  would  be  produced  by 
pillar  extraction,  gob-fires  should  be  antici- 
pated and  provided  against  as  far  as  possi- 
ble. 

The  (''ml  Seams. — In  the  Hatting  Spruit 
District  the  two  coal  seams,  known  as  the 
"  top  "  and  "  bottom  "  seams  respectively, 
are  situated  in  close  proximity  to  each  other. 
The  "top  "  seam  varies  in  thickness  from 
2  ft.  to  4  ft.,  and  is  overlain  by  a  fairh 
thick  bed  of  micaceous  shale.  The  "  bot- 
tom "  seam  averages  about  5  ft.  0  m.  in 
thickness  and  is  separated  from  the  "  top  " 
seam  by  3  ft.  to  6  ft.  of  sandstone  and  sandy 
micaceous  shale.  Both  seams  are  generally 
of  very  good  quality,  and  the  calorific  value 
is  about  the  same.  On  account  of  the 
difficulties  presented  from  a  mining  point  of 
view  by  the  seams  being  so  close  together 
and  partly  on  account  of  the  thinness  of  the 

top  "    seam,    up    to   a   few   years    ago   no 


serious  attempt  had  been  made  to  work 
the  latter  except  at  one  colliery — St. 
George's — where  a  considerable  amount  of 
coal  lias  been  extracted  from  it. 

In  each  case,  where  spontaneous  combus- 
tion has  taken  place,  it  has  been  the  "top" 
seam  which  has  been  the  source  of  the 
trouble,  and  when  the  position  of  affairs  is 
studied  it  is  not  surprising  that  this  should 
be  so. 

A  reference  to  the  section  (see  Fig.  V.) 
will  illustrate  the  position  more  clearly. 
It  will  be  seen  that  as  the  pillars  in 
the  "  bottom  "  seam  are  extracted  and 
timbers  are  drawn,  the  "  top  "  seam 
falls  in  large  blocks  into  the  goaf  and  is  ulti- 
mately crushed  and  ground  to  powder  by 
the  falling  roof,  so  that  when  once  spon- 
taneous combustion  has  been  set  up  the. 
fire  is  constantly  being  fed  by  fresh  falls  of 
coal  from  the  "  top  "  seam  as  the  extrac- 
tion of  pillars  proceeds  in  the  "  bottom 
seam.  Thus  the  conditions  are  almost  ideal 
for  keeping  the  fire  alive. 

Causes  of  Spontaneous  Combustion. — 
Some  colliery  managers  consider  that  the 
"  top  "  seam  is  only  liable  to  spontaneous 
combustion  when,  by  the  proximity  of  dikes 
or  overlying  or  underlying  igneous  sheets, 
the  coal  has  been  rendered  antbracitic,  and 
the  occurrence  of  gob-fires  at  the  St. 
George's  Colliery  in  localities  where  the 
"  top  "  seam  is  said  to  be  slightly  anthra- 
citic  seems  to  support  that  view,  although 
it  is  difficult  to  understand  why  the  mere 
fact  of  Hie  coal  being  of  such  a  nature  should 
cause  it  to  be  more  liable  to  spontaneous 
heating  than  the  more  bituminous  coal. 

Although  in  many  eases  fires  have  started 
in  semi-anthracitic  areas,  on  most  occasions 
they  have  broken  out  in  bituminous  coal, 
and  the  last  fire,  which  occurred  some  six 
weeks  ago,  took  place  in  an  area  which  was 
twelve  hundred  feet  from  the  nearest  dike, 
and  that  a  small  one.  The  volatile  con- 
stituents in  the  coal  were  20%.  In  Eng- 
land, gob-fires  are  most  prevalent  in  the 
bituminous  coalfields,  such  as  those  cf 
Yorkshire  and  the  Midlands,  and  do  not 
occur  in  the  South  Wales  coal-fields,  where 
anthracite  and  semi-bituminous  seams  are 
worked.  We  are  inclined  to  think  that  the, 
reason  fires  have  occurred  in  semi-anthra- 
citic areas  in  Natal  is  because  pillar  extrac- 
tion has,  as  a  rule,  been  started  from  a  dike. 
or  burnt  coal.  The  heating  up  has  been  very 
gradual,  but  eventually  a  fire  has  broken 
out.     Had  the  pillars   been   extracted   in   a 
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bituminous  section  of  the  mine,  the  fire 
would  probably  have  started  just  the  same. 
As  an  instance  of  this  slow  heating, — at  the 
Gleneoe  Colliery  in  January,  1<I12,  a  tem- 
perature in  the  goaf  of  87° 'F.  was  noticed, 
with  a  little  '  black-damp  '  accompanying  it. 
The  temperature  at  this  same  spot  was  care- 
fully watched  and  rose  slowly  to  97°  F.  in 
May,  1913,  when  a  fire  broke  out.  in  one 
case  a  five  occurred  although  the  tempera- 
ture at  tin-  goal  edge  never  rose  above  75°  F. 

The  cause  of  the  spontaneous  heatiug  is 
probably  due  to  the  combination  of  mech- 
anical and  chemical  action.  The  "top" 
seam,  as  already  noted,  is  continually  being 
crushed  in  the  goaf  by  the  falling  roof 
and  general  suhsidence.  Oxidation  is  thus 
greatly  facilitated  and  heat  evolved.  If  suffi- 
cient moisture  be  present,  further  chemi- 
cal action  with  resultant  heat  is  probably 
produced,  on  account  of  the  presence  of 
sulphides.  As  the  temperature  rises  the 
absorption  of  oxygen  by  the  crushed  coal 
becomes  more  rapid  and  '  black-damp  ' 
is  given  off  in  large  quantities  as  a  con- 
sequence, which  in  time  makes  its  appear- 
ance at  the  goaf  edge  in  the  working  places. 

It  is  noteworthy,  that  in  those  Natal  col- 
lieries in  which  spontaneous  combustion  has 
occurred,  '  black-damp  '  has  usually  been 
observed  in  the  vicinity  of  the  goaf  for  some 
time  before  any  considerable  rise  in  tem- 
perature has  been  noticed.  The  appearance 
of  'black-damp'  in  pillar  extraction  workings 
should,  therefore,  be  always  regarded  with 
suspicion  as  indicating  that  somewhere  in 
the  goaf  oxidation  is  taking  place  at  a  rapid 
rate  and  that  the  first  stage  in  the  develop- 
ment of  the  gob-fire  is  proceeding.  If  the 
fallen  roof  is  a  good  conductor  of  heat,  the 
heat  may  be  conducted  away  almost  as  fast 
as  it  is  generated,  in  which  case  a  tire  will 
not  take  place.  The  roof  of  the  "  top 
seam  is  often  composed  of  micaceous  and 
bituminous  shale  of  a  much  lower  conduc- 
tivity than  sandstone.  Where  this  is  so,  the 
heat  is  probably  not  carried  off  as  quickly 
as  it.  is  generated,  the  temperature  con- 
tinues t(  rise  and  tile  second  stage  is  soon 
readied,  when  distillation  of  the  coal  com- 
mences. This  stage  is  noticed  at  once  by 
the  peculiar  smell  which  accompanies  it. 
and  which  is  chiefly  due  to  the  benzene 
vapour,  which  is  being  distilled  •iff.  The 
following  analysis  of  gas.  evolved  from  tie' 
coal  of  the  St.  George's  Colliery,  made  b.\ 
Dr.  R.  V.  Wheeler,  is  of  great  interest  as 
showing  the  gases  which  are  given  off  from 
the   distillation   of   the   coal   at    900     C.  :— 
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Benzene 

2-00 

Carbon   dioxide 

•70 

Acetylene    ... 

■10 

Ethylene 

2-0o 

Carbon    monoxide. 

.   10-30 

Hydrogen    ... 

62-05 

Methane 

.   19-40 

Ethane 

.     3-45 

100-00 

When  it  is  remembered  that  benzene  is 
distilled  off  at  a  temperature  in  the  neigh- 
bourly .id  of  600°  C  ,  it  may  be  assumed 
that,  when  the  smell  of  this  substance  can 
be  detected  there  must  be  at  least  that 
temperature  somewhere  in  the  goaf. 

The  third  stage  is  that  of  incandescence, 
which  is  usually  accompanied  by  smoke, 
and  the  fire  itself,  if  near  the  goaf  edge, 
may  then  become  visible.  Where  the  seat 
of  the  fire  is  a  considerable  distance  from 
the  goaf  edge,  the  various  stages  of  develop- 
ment may  succeed  each  other  rapidly  with- 
out any  great  increase  of  temperature  being 
noticeable  in  the  working  faces.  As  soon 
as  the  benzene,  smell  is  detected,  announc- 
ing that  distillation  has  commenced,  steps 
must  at  once  be  taken  to  isolate  the  affected 
area  as  far  as  possible,  and  prevent  the  pro- 
ducts if  distillation  and  combustion  from 
reaching  any  working  section  of  the  mine, 
as  the  deadly  carbon  monoxide  is  also  a  pro- 
duet  of  a  later  stage  of  the  combustion. 
Fresh  air  must  also  be  excluded  from  the 
neighbourhood  of  the  fire,  because  much  of 
the  gas  distilled  from  the  coal  is  inflamma- 
ble. Where  '  black-damp  '  is  present  the 
inflammable'  gases  in  the  atmosphere  at  the 
goaf  edge  are  often  difficult  to  detect,  as 
the  "  cap  "  on  the  flame  oi  the  safety  lamp 
is  partly  obscured  by  the  '  black-damp  '  pre- 
sent. By  careful  observation,  however,  a 
cap  can  generally  be  detected  with  a  good 
lamp.  Such  an  atmosphere,  on  account 
of  the  presence  of  the  '  black-damp,'  would 
be  regarded  by  most  miners  as  quite  safe 
from  the  standpoint  of  inflammability,  yet 
the  mixture  when  diluted  with  fresh  air  may 
rapidly  become  explosive,  and  if  the  gob-fire 
has  reached  the  incandescent  stage  the  ex- 
plosive mixture  may  find  its  way  to  the  fire 
and  become  ignited.  Hence  the  necessity 
of  using  everj  means  for  the  prevention  of 
access  of  fresh  air  to  the  seat  of  the  fire. 

Dealing  with  Outbreaks. — Two  methods 
have  been  employed  to  deal  with  gob-fires 
in  Natal. 

1.  By  surrounding  the  affected  area  with 
substantial  brick  or  stone  stoppings  so  as  to 


exclude  access  of  fresh  air,  and  afterwards 
leaving  intact  a  double  line  of  coal  pillars 
to  prevent  any  disturbance  of  the  stoppings 
when  pillar  extraction  has  again  commenced 
on  the  outside  of  the  barrier. 

2.  The  second  method  is  that  of  extract- 
ing the  coal  as  rapidly  as  possible  from  the 
pillars  in  the  area  in  front  of  the  outbreak 
and  letting  down  the  roof  with  the  idea  of 
excluding  air  from  the  fire  by  the  fallen 
goaf.  This  method,  however,  may  be  said 
to  involve  some  risk  for  the  following 
reasons.  In  the  first  place  because  the  goaf 
cannot  be  said  to  fall  evenly  or  to  close  up 
completely  on  the  extraction  of  pillars.  It 
is  therefore  impossible  by  this  means  to  be 
certain  of  excluding  air  from  the  fire.  In 
the  second  place,  if  a  section,  in  which 
this  method  is  being  used,  is  afterwards 
suspended  or  abandoned,  the  fire  (which 
probably  has  never  been  extinguished)  may 
work  its  way  to  the  front  by  feeding  on  the 
fallen  "  top  "  seam  and  may  still  have  to 
be  reckoned  with.  For  these  reasons  the 
method  cannot  be  recommended  and  is  now 
never  employed. 

The  best  method  of  dealing  with  spon- 
taneous combustion  in  those  districts  of 
Natal  where  the  upper  and  lower  seams  are 
so  close  as  to  render  gob-fires  probable,  is 
for  every  colliery  to  anticipate  such  occur- 
ences and  lay  out  the  pillar  working  accord- 
ingly, i.e.,  on  the  panel  system.  By  this 
means  each  district  is  divided  from  the 
other  by  a  solid  barrier  and  is  ventilated  by 
a  separate  intake  and  return  airway  inde- 
pendent ot  any  other  district,  so  that  a  fire 
occurring  in  one  district  or  panel  would  not 
affect  any  other  district  and,  if  necessary, 
the  entrance-  to  a  district  can,  as  a  last 
resort  be  quickly  sealed  up.  A  system  of 
panels  can  of  course  be  more  readily  plan- 
ned when  a  colliery  is  being  newly  opened 
out,  but  in  the  older  collieries  the  system 
can  be  arranged  to  some  extent  by  taking 
advantage  of  the  natural  dyke  barriers 
which  exist  in  every  colliery,  and  by  build- 
ing strong  brick  stoppings  in  addition,  so  as 
to  form  artificial  barriers  in  districts  where 
pillars  are  about  to  be  extracted. 

Prevention. — In  those  districts  in  Natal 
where  the'  "  top  "  seam  is  situated  a  con- 
siderable distance  above  the  "'  bottom  " 
seam,  spontaneous  combustion  is  less  likely 
to  occur,  but  where  the  seams  are  situated 
as  in  the  Hatting  Spruit  District,  so  long 
as  the  "  top  "  seam  is  left  and  is  being 
wasted  in  the  goaf,  gob-fires  must  be  expect- 
ed to  occur  from   time  to  time.     The  best 
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remedy  for  the  evil  in  that  district  is,  there- 
fore, extraction  of  the  "  top  "  seam,  where- 
ever  practicable. 

The  authors  cannot  too  strongly  urge 
upon  managers  and  directors  the  necessity 
where  a  mine  is  not  laid  out  in  small  panels, 
of  building  off  areas  in  which  pillars  are 
being  extracted  into  small  panels,  provided 
with  doors,  so  that,  should  a  fire  break'out, 
the  doors  can  be  closed  at  once  and  the 
area  completely  built  off  in  a  few  hours. 
This  may  cost  a  little,  but  any  pillar  of  coal 
saved  is  something,  and  much  coal  has  been 
lost  in  the  past  which  would  have  been 
saved  had  small  panels  been  formed. 

Conclusions. — We  wish  to  conclude  with 
.a  brief  summary  of  some  general  notes, 
which  are  founded  on  actual  and  sometimes 
painful  experiences  in  Natal : — 

(1)  Before  pillar  extraction  is  commenced 
the  section  should  be  converted  into  a  panel 
or  panels,  and  they  should  be  as  small  as 
reasonably  possible ;  one  pillar  of  coal  saved 
will  pay  for  many  stoppings. 

(2)  The  "  top  "  seam  should  be  extracted 
wherever  reasonably  possible. 

(3)  Every  effort  should  be  made  to  leave 
as  little  timber  and  coal  as  possible  in  the 
goaf. 

(4)  Any  rise  in  temperature  above  70° 
should  be  looked  on  with  suspicion.  Ther- 
mometers should  be  placed  at  the  goaf 
edges,  and  if  any  further  increase  in  tem- 
perature occurs,  steps  for  completely  isolat- 
ing the  section  in  a  few  hours  should  be 
taken. 

(5)  As  soon  as  the  benzene  smell  can  be 
detected,  the  section  should  be  completely 
isolated. 

(6)  Stoppings  should  be  of  brick  and 
cement,  as  it  is  impossible  to  get  any  other 
kind  really  air-tight.  If  the  roof  is  broken 
or  moving,  the  ground  should  be  closely 
timbered  up  to  the  stoppings. 

There  has  often  been  much  controversy 
as  to  whether  the  building  off  operations 
should  commence  on  the  intake  or  return 
side.  Generally  speaking,  we  advocate 
building  off  the  return  side  first,  because  if 
operations  are  commenced  on  the  intake 
side,  when  the  return  side  is  reached  the 
fumes  are  frequently  so  bad  as  to  make  the 
building  off  extremely  difficult.  If  building 
can  proceed  from  both  sides  at  the  same 
time,  this  is  the  best  method  to  adopt,  but 
no  two  fires  are  alike,  therefore  no  hard  and 
fast  rule  can  be  laid  down,  and  each  case 
must  be  considered  on  its  own  merits. 

(7)  A  good  travelling  way  should  be  pro- 


vided round  the  stoppings,  which  should  be 
examined  daily  ;  and  two  persons  should  go 
together  in  case  foul  air  is  met. 

(8)  Pillars  should  be  extracted  as  rapidly 
as  possible,  and  when  the  section  is  finished 
it  should  be  built  off  at  once,  thus  prevent- 
ing the  risk  of  a  fire  starting,  and  enabling 
the  ventilation  current  to  be  diverted  else- 
where. 

(9)  Loose  coal  should  not  be  allowed  to 
remain  in  old  workings,  as  on  two  occasions 
in  recent  years  fires  have  occurred  from 
this  cause. 

These  remarks  and  suggestions  may  seem 
obvious  to  many  people,  but  much  coal  and 
many  days  of  anxiety  to  mine  officials  would 
have  been  saved,  had  the  methods  thus 
briefly  sketched  out  been  adopted,  when 
gob-fires  first  appeared  in  Natal. 

In  conclusion,  it  will  be  realised  that  once 
the  fire  gets  beyond  control  the  pit  is  lost 
for  a  long  time,  and  great  difficulty  and 
expense  will  be  incurred  in  recovering  it. 
Take,  for  instance,  a  colliery  (and  there  are 
several  such  in  Natal)  in  which  three  or  four 
fire  areas  exist  and  have  been  walled  off. 
Should  an  explosion  occur  in  such  a  pit, 
stoppings  round  the  fires  will  be  blown 
down,  the  fires  will  break  out  afresh,  and 
in  all  probability  the  pit  will  be  lost  for- 
ever. 

We  cannot  help  thinking  that  the  danger.; 
of  fires  are  not  fully  realised  by  some  people. 
To  deal  with  gas  is  a  comparatively  simple 
matter,  but  to  cope  with  a  fire  which  has 
got  beyond  the  initial  stages  is  perhaps  the 
most  dangerous  and  difficult  operation  in 
mining. 

Mr.  G.  Hildick-Smith :  1  wish  to  pro- 
pose a  very  hearty  vote  of  thanks  to 
Messrs.  Vaughan  and  Steart  for  their  must 
useful  and  interesting  paper.  It  is  a  sub- 
ject on  which  we  do  not  often  have  papers 
here.  This  paper  interests  me  especially, 
because  I  happen  to  have  had  quite  a  little 
experience  in  gob-fires,  in  the  south  part 
nf  the  South  Staffordshire  coalfield,  in  what 
is  known  there  as  the  "  thick  coal  "  seam, 
where,  owing  to  the  danger  of  gob-fires,  tin- 
coal  is  worked  in  panels  about  60  yards  x  30 
yards,  surrounded  by  a  rib  of  coal  10  yards 
wide.  In  opening  a  panel  or  "  side  of 
work  " — to  give  it  its  local  name — the  most 
important  point  is  to  make  provision  for 
damming  off  the  panel,  in  the  event  of  ;i 
gob-fire  occurring.  This  is  done  by  cutting 
an  annular  space,  about  -1  ft.  wide,  round 
each  roadway,  where  tin-  roads  pass  through 
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the  Id  yard  ribs.  The  depth  of  the  annular 
cutting  depends  on  the  solidity  of  the  coal: 
it  must  he  sufficiently  deep  to  be  in  coal 
tier  from  fissures,  in  order  that  when  the 
cutting  is  packed  tightly  with  sand,  tin- 
panel  is  hermetically  sealed  off  from  other 
wnrkings.  Before  a  panel  is  dammed  off, 
"cogs'  ui-  "  pigstves  "  are  built  in  the 
roadways  on  ea"eh  side  of  the  sand  dams. 
J n  this  method  of  working  in  the  thick  coal, 
about  30  of  the  coal  is  left  in  the  mine  in 
ilu-  form  nf  pillars  and  ribs — as  all  the  work- 
ing is  done  homewards — but  as  Messrs. 
Vaughan  and  Steart  suggest,  it  is  better  to 
lose  that  than  a  whole  district  and  perhaps 
the  whole  mine. 

Mr.  C.  J.  Gray  (Member):  Fortunately  1 

bad  very  little  experience  of  gob-fires  in 
Natal.  I  left  in  1910  and,  Up  to  then,  the 
only  gob-fire  was  that  at  St.  George's  Col- 
liery, and  that  was  nut  considered  very 
serious;  but  gob-fires  have  since  become  an 
exceedingly  serious  matter.  Many  of  the 
collieries  had  difficulty  with  tire-damp  in  my 
time,  and  that  was  quite  serious  enough, 
but  since  then  with  gob-fires  as  well,  the 
troubles  of  managers  and  inspectors  have 
enormously  increased,  and  they  can  be  con- 
gratulated that,  in  spite  of  those  additional 
difficulties,  they  have  secured  a  very  great- 
decrease  in  the  accident  rate  and  in  explo- 
sions. 

I  noticed  one  or  two  slight  oversights  in 
the  paper,  on  matters  of  which  I  have  par- 
ticular knowledge.  Reference  is  made  to 
more  stringent  regulations  introduced  in 
1908 — unless  my  memory  is  at  fault,  these 
were  introduced  early  in  1910,  after  Union 
had  been  agreed  upon.  One  of  the  last  acts 
of  the  Natal  Ministry  was  to  issue  a  num- 
ber of  regulations  intended  to  increase  the 
safety  of  the  collieries. 

There  is  also  mention  of  an  explosion  at 
Elandslaagte  in  1901,  when  31  were  killed 
and  14  injured.  That  must  refer  to  an 
explosion  at  the  Campbell  Colliery,  between 
Hattingh  Spruit  and  Glencoe.  The  worst 
explosion  at  Elandslaagte  was  one  in  which 
18  deaths  were  caused.  It  is  rather  inter- 
esting that  the  papers  in  Natal  reported  only 
one  death  in  that  explosion.  The  reason 
was  that  those  persons  who  were  injured  by 
the  explosion  did  not  die  until  a  day  or  so 
after  the  accident. 

I  have  much  pleasure  in  seconding  the 
motion. 

The  vote  was  then  put  and  carried  with 
acclamation. 


(iKK  TREATMENT  AT  THE  FALCON 
MINES,  RHODESIA. 


13y  H.  R.  Adam,  B.Sc.  (Member  of  Council) 


/Printed  in  Journal,  November,  1916.) 


REPLY  TO   DISCUSSION. 

Mr.  H.  R.  Adam  (Member  of  Council): 
This  paper,  being  of  a  descriptive  nature, 
naturally  did  not  produee  much  discussion, 
but  Mr.  Woodburn's  valuable  contribution 
calls  for  a  reply. 

Regarding  the  recovery  of  copper  as  mill 
and  flotation  concentrate,  the  figures  0"20 
and  0"70%  respectively  are  the  approximate 
results  obtained  in  recent  working,  although 
Mr.  Woodburn  is  correct  in  saying  that  3(1 
and  (30%  represents  the  result  more  nearly, 
according  to  the  detailed  figures  given  in 
the  paper. 

The  present  scheme  of  crushing  to  ^  in. 
mesh  was  adopted  after  extensive  trials  as 
the  best  for  gold  recovery,  due  regard  being 
paid  to  the  suitability  of  the  concentrate  for 
sintering. 

The  proportion  of  flotation  concentrate  in 
the  blast  furnace  charge  was  roughly  about 
one-third  of  the  total  metal-bearing  charge, 
but  since  the  introduction  of  the  new 
"  cleaner  "  unit,  the  quantity  of  flotation 
concentrate  produced  has  been  reduced  by 
about  25%,  with  a  resulting  decrease  in 
smelting  costs,  which  much  more  than  bal- 
ances the  slight  increase  in  the  residue 
value. 

Blast  furnaces  were  installed  at  the 
Falcon  Mine,  since  at  the  time  the  plant 
was  designed  there  was  not  sufficient  know- 
ledge of  large  reverberatories  available,  and 
it.  was  thought  that  the  better  known  blast 
furnaces  would  prove  more  adaptable  to 
local  conditions. 

With  regard  to  the  converters,  the  linings 
are  composed  of  25%  clay  and  75%  siliceous 
material,  the  latter  consisting  chiefly  of 
picked  ore  from  the  mine,  but  including 
also  some  customs  ore.  The  '  life  '  of  a 
lining  is  about  four  blows,  producing  about 
16  tons  of  '  blister. '  The  question  of  using 
magnesite  linings  has  been  gone  into,  but 
these  have  not  so  far  been  adopted  on 
account  of  the  high  cost  of  the  material  and 
difficulties  due  to  the  greater  skill  required 
in  lining  and  blowing  when  this  material  is 
used. 

Most  of  the  customs  ore  sent  in  to  the 
mine  is  too  silicious  for  fluxing  purposes,  so 
that  the  use  of  the  barren  ironstone  has  to 
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be  continued.  No  regular  supply  of  heavj 
sulphide  ore,  which  might  decrease  fuel  con- 
sumption,  has  up  to  now  heen  procurable, 
although  as  development  goes  ou  in 
Rhodesia  improvements  in  this  respect  may 
be  looked  tor. 

Mr.  Woodburn's  remarks  on  the  possibili- 
ties of  electrolytic  refining  in  Soutn  Africa 
are  of  great  interest,  especially  in  view  of 
(he  explanation  by  .Mr.  Brett  that  the 
Falcon  Company  was  forced  to  sell  their 
blister  copper  to  New  York  for  the  recovery 
of  the  precious  metals. 

I  was  glad  Mr.  Woodburn  had  emphasised 
the  great  credit  due  to  the  Khodesian  corn- 
pans  and  the  engineers  and  metallurgists 
concerned  for  the  initiative  they  had  shown 
at  the  Falcon  Mine.  This  will  be  the  better 
realised  when  it  is  known  that  the  payments 
for  freight  to  Umvuma  were  about  one- 
third  of  the  actual  cost  of  the  plant  erected. 


THE 


NATAL    COALFIELDS— PHASES 
IX    DEVELOPMENT. 


Bv   Wm.    Tayloe    Heslop. 


DISCUSSION. 

Mr.    Rowland    Gascoyne    (Visitor):     Mr. 

Heslop's  paper  is  a  very  interesting  one,  as 
it  deals  in  a  very  convincing  manner  with 
the  different  phases  ot  Natal  coal  mining, 
several  of  which  are  novel  to  coal  mining 
in  the  other  Provinces  of  South  Africa. 

I  am  particularly  pleased  to  notice,  that 
the  author  points  out  that  the  Ecca  Shales 
were  of  an  older  geological  age  than  the 
productive  coal  measures  of  Natal.  Some 
of  the  members  of  the  Society  might  say 
that  the  geological  age  of  the  productive 
coalfields  of  South  Africa  was  of  little  tech- 
nical importance  so  long  as  the  seams  of 
coal  were  profitable  to  work.  It  must  not 
be  overlooked,  however,  that  many  thou- 
sands of  pounds  had  been,  at  different  times, 
spent  in  the  Cape  and  Natal  owing  to  the 
delusion,  that  the  geological  age1  of  the  pro- 
ductive coalfields  of  South  Africa  was  Ecca. 
There  might  have  been  some  excuse  for 
such  geological  views  thirty  or  forty  years 
ago,  but  to-day,  when  so  much  development 
has  taken  place  in  the  coalfields  of  Natal 
and  the  Transvaal  Province,  the  propaga- 
tion of  such  ideas  cannot  be  too  strongly 
condemned.  There  might  also  have  appear- 
ed some  justification  for  the  early  Cape 
geologists  to  have  based  their  geology  on 
what  was  to  be  seen  at  Vereeniging,  as  that 


was  the  only  and  best  known  geological 
exposure  of  the  productive  coal  measures  of 
the  Transvaal,  liui  to-day  the  position  is. 
and  tor  the  past  twenty  years  has  been,  very 
different.  Nevertheless  we  find  that  in  Hatch 
and  Corstorphine's  "Geology  of  South 
Africa"  the  view-  is  still  advanced  that  the 
Transvaal  and  Natal  coalfields  are  of  Ecca 
age.  I  have  opposed  this  view  for  the  past 
twenn  years,  and  I  believe  that  ever) 
geologist  of  repute,  including  Dr.  Hatch, 
now  considers  the  productive  coalfields  of 
Natal  and  the  Transvaal  to  be  younger  than 
the  Ecca  beds;  tile  erroneous  view  to  the 
opposite  contained  in  the  "Geology  of 
South  Africa  "  being  entirely  due  to  Dr. 
Corstorphine,  who,  to  my  knowledge,  has 
never  renounced  that  theory  It  may  in- 
terest the  mining  members  of  this  Society 
to  hear  that  14  years  ago  Dr.  Corstorphine 
read  a  paper  before  the  Geological  Society 
of  South  Africa  on  the  "  Age  of  the  Central 
South  African  Coalfields  "  in  which  he 
advanced  the  view  that  the  productive  coal- 
fields of  the  Transvaal  were  of  Ecca  age. 
This  view  was  adopted  in  the  paper  because 
the  coal  seam  at  Vereeniging  occurred  com- 
paratively close  to  the  Dwyka  conglomerate, 
and  a  few  feet  above  the  coal  seam  there 
happened  to  occur  another  bed  of  conglom- 
erate. Had,  however,  Dr.  Corstorphine 
carefully  examined  the  upper  conglomerate 
no  trace  of  its  glacial  origin  would  have 
been  found.  In  the  discussion  which  fol- 
lowed the  reading  of  the  paper  1  pointed  out 
that  the  coal  seam  at  Vereeniging  did  occur 
close  above  the  Dwyka  beds,  but  north  and 
east  the  distance  between  the  two  gradually 
increase  until  in  the  Eastern  Transvaal  it 
became  200  ft.  or  more,  and  1  expressed  the 
opinion  that  when  Dr.  Corstorphine  had 
been  a  little  longer  in  the  Transvaal  he 
would  probably  change  his  opinion  that  the 
coalfields  of  the  Transvaal  were  of  Ecca  age. 
That  opinion  has  been  changed,  and  the 
productive  coalfields  of  Natal  and  the 
Transvaa'  were  described  in  the  "  Geology 
of  South  Africa  "  as  being  of  Ecca  age,  but 
even  that  upward  move  of  the  coal  bearing 
beds  is  not  sufficient,  as  will  be  shown  by 
a  careful  examination  of  any  of  the  produc- 
tive coalfields  of  Natal  and  the  Transvaal. 
It  is  very  gratifying  to  find  that  despite  the 
location  of  the  productive  coal  measures 
of  Natal  and  the  Transvaal  to  the  Ecca  age 
by  the  authors  of  "  GeologJ  of  South 
Africa,"  Mr  Heslop  places  the  coal  meas- 
ures in  their  proper  position,  and  it  is 
further  to   be   hoped  that    in    the    future   no 
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foolish  expenditure  of  capital  in  Natal  and 
the  Cape  Province  will  be  incurred  looking 
for  a  profitable  seam  of  coal  in  the  Ecea 
beds,  no  matter  how  well  developed  and 
promising  they  may  appear  to  be  to  those 
who  go  by  appearances  at  one  spot  only. 

The  author's  description  of  how  fire  damp 
•difficulties  increased  with  the  depth  of  the 
coal  seam  is  interesting,  and  those  responsi- 
ble for  the  safety  of  working  the  Natal  col- 
lieries are  to  be  congratulated  upon  the  up- 
to-date  methods  adopted,  even  to  "  stone 
dusting  "  to  reduce  the  risks  of  an  explosion. 
In  passing,  it  might  be  pointed  out  that  if 
"  coal  dusting  "  was  practised  in  the  Band 
gold  mines,  the  miners'  phthisis  scourge 
might  also  be  reduced,  it  having  been 
shown  that  fine  coal  dust,  when  breathed, 
neutralizes  the  effect  on  the  lungs  to  some 
extent  of  dust  from  quartzite  rocks. 

Similar  sheets  of  dolerite  to  those  de- 
scribed by  the  author  also  exist  in  the 
Eastern  Transvaal  coalfield,  but  as  they 
occur  about  200  ft.  above  the  coal  seam  in 
huge  escarpments,  their  intrusive  character 
has  not  been  established.  When  passed 
through  in  the  shafts,  can  Mr.  Heslop  state 
whether  the  overlying  as  well  as  the  under- 
lying beds  were  also  affected?  In  the 
Eastern  Transvaal  a  small  intrusive  whin 
■dyke  was  found  to  have  damaged  the  coal 
seam  for  a  width  of  over  200  ft.  on  either 
side.  Several  of  the  sheets  also  show  the 
columnar  structure  described  by  the  author, 
but  as  the  coal  mines  in  the  Eastern  Trans- 
vaal are  shallow,  only  under  specially  fav- 
ourable conditions  for  its  retention  has  fire 
damp  been  observed. 

The  author  goes  somewhat  extensively 
into  detail  with  regard  to  the  difficulties  of 
working  the  two  seams  of  coal  with  only  a 
thickness  of  2  ft.  to  G  ft.  of  sandstone  be- 
tween them.  One  can  imagine  that 
whether  worked  by  pillar  and  stall,  double 
stall,  or  longwall,  the  task  is  not  an  easy 
one,  as  not  only  the  intervening  sandstone, 
but  also  the  upper  seam  of  coal  varies  in 
thickness — often  to  a  considerable  extent. 
There  can  be  no  doubt  about  the  advan- 
tages of  working  such  seams  by  the  retreat- 
ing system,  whether  by  pillar  and  stall  or 
longwall,  in  fact  this  would  seem  to  be  by 
far  the  best  method  to  adopt,  providing 
ample  ventilation  can  be  provided  and 
sufficient  patience  exercised  before  the 
retreating  becins.  Perhaps  to  advance  with 
a  double  stall  and  then  retreat  might  be  an 
advantage,  but  all  will  depend  on  the  cir- 
cumstances.    Tf   worked   on   the    pillar   and 


stall  where  the  intervening  sandstone  is  not 
too  thick,  the  use  of  boreholes  to  indicate 
the  position  of  the  pillars  might  with  advan- 
tage  be  resorted  to.  If  worked  by  advanc- 
ing longwall,  and  the  roads  constructed  in 
the  lower  seam,  any  of  the  upper  seam  left 
behind  would  he  sure  to  fire.  If,  on  the 
other  hand,  the  roads  were  constructed  in 
the  upper  seam  there  is  the  risk  of  a  serious 
outburst  of  gas  from  the  lower  seam  every 
time  a  "  weight  "  comes  on.  No  matter 
from  what  aspect  regarded,  the  retreating 
method  has  many  advantages  over  the 
advancing  system  of  working,  not  the  least 
important  being  the  reduction  to  a,  minimum 
of  underground  fire  risks  from  spontaneous 
combustion.  Perhaps  the  old-fashioned 
North  Country  system  of  stall  working  prac- 
tised over  a  century  ago  would  best  hit  off 
the  conditions. 

I  am  afraid  Mr.  Heslop  gives  more  credit 
to  the  British  royalty  owner  for  preventing 
wasteful  working  than  is  his  due.  We  have 
only  to  look  at  the  scandalous  amount  of 
waste  which  went  on  in  the  early  days  when 
working  thick  seams  of  coal,  to  recognise 
how  much  was  wasted.  To-day  most  of 
the  English  coal-owners  pay  the  British 
lessors  so  much  per  acre  or  per  foot  thick 
per  acre  worked,  and  this  has  more  to  do 
with  the  reduction  of  waste  in  working  than 
anything  else.  With  regard  to  working  the 
top  seam  in  Natal,  it  is  absolutely  neces- 
sary for  safety  against  fires,  and  on  that 
score  alone  there  seems  sufficient  justifica- 
tion for  the  authorities  to  interfere. 

With  regard  to  goaf-fires  there  can  be  no 
question  about  the  superiority  of  the  retreat- 
ing system  of  working,  whether  by  pillar 
and  stall  or  longwall,  in  fact  under  the  con- 
ditions prevailing  in  Natal,  advancing  long- 
wall  would  be  exceedingly  risky.  Goaf  fires 
can  only  be  prevented  by  either  an  abund- 
ance of  cool  air  or  a  total  absence  of  ven- 
tilation in  the  goafs,  and  the  latter  is  the 
easiest  to  obtain.  Any  method  of  working 
facilitating  the  leaving  of  roof  coal  or  small 
pillars  behind  should  be  avoided.  With 
ordinary  care,  owing  to  the  fire  stink  given 
off,  it  ought  to  be  impossible  for  a  fire  to 
assume  dangerous  dimensions  without  being 
first  noticed.  There  are  two  leading  systems 
of  dealing  with  goaf  fires,  one  by  sealing  it 
off,  the  other  by  filling  it  out.  Where  cir- 
cumstances admit  the  last  is  to  be  preferred, 
sealing  off  in  such  cases  being  a  last 
resource.  In  a  fiery  mine,  the  handling  of  a 
goaf  fire  is  a  delicate  operation,  the  most 
suitable   steps   to  take  being  dependent  qp 
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surrounding  conditions.  I  cannot  agree 
with  the  author  that  seams  of  semi-bitu- 
minous coal  are  more  liable  to  spontaneous 
combustion  than  purely  bituminous  coal 
scams.  As  a  matter  of  fact,  it  is  quite  the 
other  way  about,  for  in  a  bituminous  seam 
of  coal  it  is  always  the  must  bituminous 
portion  that  starts  the  fire,  whilst  anthra  :ite 
or  semi-anthracite  seams  of  coal  rarely  fire 
spontaneously.  Probably  the  tires  at  St. 
George's  in  semi-bituminous  coal  described 
b\  the  author  were  due  to  conditions  which 
allowed  of  sufficient  air  to  pass  to  start  off 
spontaneous  combustion  and  complete  seal- 
ing off  was  probably  impossible.  It  is  often 
remarked  that  in  fiery  mines  subject  to 
spontaneous  combustion,  a  heating  of  the 
goaf  is  not  often  accompanied  by  an  accu- 
mulation of  fire-damp,  and  the  greater  the 
heating  the  more  difficult  it  seems  to  find 
gas  in  the  immediate  vicinity.  Then,  again. 
gas  in  a  mine  subject  to  spontaneous  com- 
bustion does  not  seem  to  have  the  kick  of 
fire-damp  in  a  mine  free  from  underground 
fires,  and  in  case  of  an  explosion,  goes  off 
with  a  thud,  although  the  after-damp  effects 
are  often  more  serious.  This  makes  the 
control  of  the  ventilation,  when  dealing  with 
a  threatened  outbreak  of  fire  in  a  gassy 
mine,  essential,  and  may  sometimes  require 
the  reversion  of  the  ventilation  to  prevent 
the  carrying  of  an  accumulation  of  gas  in 
another  part  of  the  mine  to  the  seat  of  fire. 
These  risks  make  the  filling  out  of  a  fire 
somewhat  dangerous  and  the  control  of  the 
ventilation  essential,  but  as  previously 
stated  the  method  to  be  adopted  to  handle 
these  goaf  fires  to  the  best  advantage  needs 
careful  consideration,  and  under  all  circum- 
stances promptness  of  action. 

The  President:  Before  closing  this,  the 
Twenty-first  Annual  Meeting  of  the  Society, 
although  the  hour  is  late,  I  crave  your  in- 
dulgence for  a  few  remarks. 

The  complete  cessation  of  activity, 
which  was  necessitated  during  the  period 
is',  i'.  i- 1902,  has  de  jure,  if  not  de 
facto,  brought  us  to  the  end,  of  the 
epoch  in  the  history  of  this 
Society.  This  meeting,  therefore,  forms 
the  natural  stepping  stone  to  maturity,  and 
I  hope,  that  at  such  a  time  it  wi'l  not  appear 
irrelevant  to  look  back  upon  what  has  been 
achieved,  and  forward  to  what  we  hope  the 
Society  will  achieve  in  its  future  career. 

Its  formation  dates  back  to  the  time  when 
the  stamp  mill  introduced  from  California 
reigned  supremo  as  the  only  means  of 
liberating     the     precious     metal     from     its 


adamantine  shell,  and  the  mercury  plai 
tin'  sol.-  time  honoured  device  for  releasing 
it  from  its  age  long  captivity.  During  the 
years,  which  have  elapsed,  we  have  soon  the 
stamp  mill  rise  to  a  pitch  of  efficiency  un- 
dreamt of  then  and  still,  though  ofttimes 
challenged ,  proudly  holding  its  own.  The 
quesl  for  auxiliary  crushing  machines  led  to 
the  adoption  of  the  tlmt  mill,  which  had 
long  been  used  for  grinding  cemenl  to  flour, 
and  the  combination  of  stamp  and  tube 
mills,  as  tli.'  latter  have  been  renamed,  is 
now  standard  practice  as  far  as  the  Rand  is 
concerned. 

The  niin\  problems,  which  surrounded 
their  employment  for  the  comminution  of 
the    nit  eiisel\    hard    banket  ,    lia\  e    been    to   a 

large  extent  successfully  and  at  tie 
same  time  economically  solved,  both 
in  detail  and  construction;  and  in 
this  work,  as  your  proceedings  prove, 
your  members  have  had  no  small  share. 
Almost  coincident,  however,  with  the  birth 
of  your  Society  was  the  origin  of  the  use 
of  solvents  for  the  gold,  which  resisted  the 
attraction  of  the  mercurial  plate  even  when 
stretched  beyond  the  limits  of  true  economy. 

The  stormy  scenes,  which  heralded  its 
infant  years,  were  fertile  in  suggestions  for 
many  improvements,  which  culminated  in 
the  adaptation  of  the  cyanide  process  to  the 
slime,  which,  until  then,  had  proved  mere 
waste. 

The  elnet  characteristics  of  tie-  post  war 
period  have  been  the  further  elucidation 
of  these  problems,  and  at  the  same  time 
the  solution  oi  those  intimately  connected 
with  the  welfare  and  well  being  of  the  mine 
worker.  The  investigations  in  this  field  as 
recorded  in  the  Journal  bear  unerring  testi- 
mony to  the  great  advances,  which  have 
been  mad'  in  rendering  the  lot  of  the 
underground  worker  more  in  accord  with 
the  dictates  of  humanity.  That  much  yet 
remains  cannol  he  gainsaid,  but  Rome  was 
not  built  in  a  day,  and  a  complete  solution  is 
now  merelj  a  matter  of  time.  Interspersed 
among  the  papers  dealing  with  these  main 
leading  topics  have  been  many,  which  have 
yielded  much  information  upon  the  indus- 
tries pursued  in  other  parts  of  the  country, 
and  which  have  served  to  direct  our  atten- 
tion to  their  successful  existence. 

One  of  the  most  not, ■worthy  features  of 
this  period  also  has.  oeen  the  inauguration 
and  establishment  of  all  grades  of  education 
in  this  and  the  adjacent  Provinces,  and  the 
activities  in  this  direction  how  a  progres- 
sion,  <.f   which    those,    whose   interest  is  of 
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,i  casual  kind,  ran  bul  form  little  conception. 
The  dav  and  evening  classes  of  the  School 
..I  Mines  are  slowly  but  surelj  effecting 
greal  local  changes,  whose  influence  is  be- 
ing experienced,  even  at  the  presenl 
moment.  The  whole-hearted  sympathy, 
which  your  Council  has  at  all  times  given 
to  the  encouragement  of  this  movement 
should  augur  wall  for  the  Society  the  future 
of  which  must  he  entrusted  to  the  care  of 
this  generation. 

The  crisis  in  Europe,  the  cradle  and 
fountain  of  our  modern  civilisation,  still 
continues  to  afflict  the  world,  and  it  is  as 
yet  too  early  to  attempt  to  prophecy  its 
message  for  the  future.  Of  one  thing,  how- 
ever, we  can  be  quite  sure,  when  it  shall 
have  ceased  to  be,  namely,  that  the  nation. 
which  adopts  a  policy  of  laissez  faire,  will 
soon  find  itself  exposed  to  trouble  from 
within  as  well  as  from  without.  The  need 
for  this  country  to  arouse  itself  has  been  a 
constant  theme  during  the  past  year,  and  it 
is  hoped  that  the  steps  already  taken  by 
the  Government  may  iead  to  action  in  the 
direction  of  increased  scientific  and  indus- 
trial activity.  In  addition  to  this,  signs 
of  individual  enterprise  in  many  fields  are 
not  wanting.  In  these  developments,  most 
of  which  will  doubtless  be  surrounded  with 
problems  which  it  is  the  function  id'  your 
Society  to  consider  and  discuss,  your  hori- 
zon will  be  increased  and  you  will  find 
enlarged  spheres  of  activity  and  usefulness. 
Democratic  and  catholic,  as  it  is,  in  its 
membership  and  ideas,  I  have  but  little 
doubt  that  in  the  gradual  evolution  of  this, 
infant  Union  of  South  Africa  your  Society, 
under    proper   guidance    and    stimulated    by 

tl irnest     support    of    its    members,    will 

play  a  part  which  will  outshine  even  its  own 
pasl  records. 

In  vacating  the  chair,  to  which  you  did 
me  the  honour  of  election  a  year  ago,  I 
desire  t<>  record  my  sincere  gratitude  for  the 
generous  and  ungrudging  support  I  have  at 
all  times  received  from  the  Members  of 
Council,  and  their  officials.  I  have  everj 
confidence  in  handing  over  to  the  new  Pre- 
sident and  his  Council  the  affairs  of  the 
Society,  because  I  feel  they  will  be  in  safe 
hands,  as  most  of  those  you  have  elected 
to-night  are  well  tried  stalwarts,  to  whom 
you  aie  indebted  for  their  good  services  in 
past  years.  At  the  same  time,  I  consider 
you  have  been  wise  in  introducing  new 
blood,  and  I  have  much  pleasure  in  congra- 
tulating Messrs.  Hilton  and  Hutton  on  their 
election,  as  they  will,  1  am  sure,  contribute 


to  the  progress  of  the  Society  and  work 
whole  lieartedly  for  its  welfare.  When  the 
time  arrives  for  your  next  election,  I  hope 
that  the  peace,  which  we  so  fervently  desire 
oid  pray  for  daily,  will  have  been  achieved, 
m.l  thai  it  will  spell  long  years  of  happiness 
and  prosperity  for  your  Society  and  its 
members. 

The  Secretary  desires  me  to  remind  you 
of  the  special  joint  meeting  of  this  Society 
and  the  S.A.  Institution  of  Engineers,  which 
will  take  place  next  Saturday  evening  at 
8  p.m.,  in  the  Chamber  of  Mines,  when 
two  papers  will  be  read.  As  one  of  these 
is  being  read  by  your  new  President,  I  hope 
there  will  be  a  good  rally  of  members  to 
suppor!    him. 

The  meeting  then  terminated. 

Review. 


Tin;  Banket:  A  Study  of  the  Auriferous 
Conglomerates  of  the  Witwaters- 
rand    and   the   associated  eocks,    by 

Robert   B.    Young,    M.A.,    D.Sc,    etc., 
Professor    of    Geolosjv    and    Mineralogy 
at   the  S.A.  School  of  Mines  and  Tech- 
nology.      Gurney  &  Jackson,  London, 
1917,    117    pp.,    with    numerous   photo- 
micrographs. 
In    addition     to    its    obvious     interest     to 
geologists,  mining  men  and  members  of  the 
public  generally    this  monograph  is  of  great 
importance  to  metallurgists  and  all  engaged 
in  the  extraction  of  gold,  for  it  gives  the  best 
account  so  far  published  of  the  world's  most 
important  source  of  the  precious  metal.     It 
will  naturally  find  a  place  on  all  well  stocked 
bookshelves    in    the    Wit watersrand   district, 
and    all    practical   men   engaged    in    mining 
will  find  it  advisable  to  keep  a  copy  at  hand, 
for  .ill  the  facts  of  practical  importance  so 
far  known  are  as  carefully  recorded  as  those 
of   more    theoretical    interest.      Among   such 
practical   tacts  may  be  mentioned   the   indi- 
cations which  correspond  with  the  presence 
el   unusual  richness  in  gold,  with  the  neigh- 
bourhood of  dikes  and  these  which   indicate 
direction  of  movement  in  faults. 

Dr.  Young  has  by  this  publication  shown 
his  righ.1  to  occupy  a  position  which  might 
usefully  he  made  a  focus  of  attraction  for 
records  of  all  the  numerous  observations, 
both  "f  routine  and  of  exceptional  occur- 
rences, frequently  made  hut  usually  at  pre- 
senl lost  for  scientific  purposes.  In  this 
manner  what  are  now  regarded  as  ■  eculiari- 
fcies  of  a  few  mines  will  be  recognised  as 
being    in    actual    fact   of    more    widespread 
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occurrene      as,  for  exampL  .  tl      pi  isence  of 
minute      carbon       nodul 

:      i 
beeri  met    ivitl 

tin1     ;iui  i     would 

1"'  difficult   I.     . 

'       I  in  which  i!'.  bl 
has  i-\  er  be  n  found. 

The  important  matter  rigin  of  the 

g  -1  I     ii    th     banket  ha  n    fully  con- 

sidered,  and  the  author  leans  heavilj   to 
side    which    maintains    t]  il    origin. 

Emphasis,  however,  I  on  pinion 

that  the  gold  as  we  now    have  it   1ms  prac- 
tically all  bei  i 

cipitation     without     s  ation. 

This  opinion  is  fortifie  author's  in- 

ability to  rec<  p]  features 

and  to  the  total  all-  nuggets. 

The  outstanding  feature  ol  this  work  is 
the  abundance  of  beautiful  microphoto- 
graphs  which  illustrate  fully  all  the  usual 
features  of  the  bank  :  r  with  many 

interesting  local  peculiarities.        A   full  de- 
idion    of    the    habits    of    tl  lerous 

minerals    usually    oi  illy    found    in 

the   banket   --how  .  -  ten- 

sive is  the  list  than  is  usually  believed. 

A  short  index  is  provided,  but  no  separate 
bibliography    is   given,    a     i  -inch    the 

nexl  edition  could  profitably  amend. 

IT.  A.  W. 

Notices  and  Abstracts   of  Articles  and 
Papers. 


CHEMISTRY. 

Thf.  Determination  ok  i  eiromium  in  Ff.rro- 
chromium.  —  "The  following  simple  method  for  the 
determination  of  chromium  in  ferrochromium  is 
stated  to  have  proved,  after  a  year's  usage,  both 
rapid  and  accurate. 

The  procedure  consists  in  fusing  the  alloy  with 
sodium  peroxide,  forming  Na„(  r04,  dissolving  the 
melt,  and.  after  boiling  to  destroy  the  excess  of 
side,  which  has  a  strong  tendency  to.  reduce 
chromium  in  acid  solution,  acidifying  with  sul- 
phuric acid  and  titrating  the  resulting  dichromate 
solution  by  the  usual  method  with  tenth  normal 
ferrous  sulphate  solution.  The  following  outline  is 
winked    out   for   ferrochrome  tains   about 

70        chromium  :    For    alio  Hi     composi- 

tion one   may   modify   the  imple   taken 

or     the     size     aliquot     titrated      wiihin     reasonable 
limits. 

Weigh  accurately  1  gm.  of  finely  pulverized 
and  mix  thorou  l-K  ■  '  1)  25  gm. 
gm.  sodium  peroxide.  This  may  be  accomplished 
by  stirring  the  mixture  with  a  stiff  platinum  wire 
in  either  a  nickel  or  an  iron  crucible  of  about 
40  o<-  capacity  in  which  the  fusion  is  to  be  made 
A  layer  of  sodium  peroxide  is  placed  on  top  of 
the  mixture   and   the   crucible  gradually  heater!   over 


a  Bunsen  burner  to  a  dull  cherry  red  until  the 
contents  are  entirely  fused.  The  ilame  is  now 
ure  molten  at  a  very  dull 
red,  nearly  black  heat  for  fifteen  minutes.  Gradu- 
ally raise  the  II  to  a  dull  cherry  red 
and   tl                                             to  cool 

Place    tli  and    contents    in    a    one-litre 

beaker  with  250  ci  iver  and  allow  the 

reaction   to   proceed.        Whin    finished,    remove   the 
crucib  hing    with    hot 

water.      1;  of  the   beaker  vigorously 

for   al  y   minutes  to  destroy    the   excess  of 

tde.     Acidify    with    a    considerable    excess    of 
5  sulphuric  acid  and  concentrate,  if  necessary,  to  a 

volume    of    about    3 1    and    transfer   to   a 

cc.    volumetric   flask  and   fill   to  the   mark   with 
water. 

An  aliquot  of  50  cc.  is  now  titrated  in  the  usual 
way  against  freshly  standardized  N/10  ferrous 
sulphate  solution.  This  may  be  conveniently 
carried  out  by  filling  a  100  cc  burette  with  the 
dichromate    solution    and    titrati  and    forth 

until  a  satisfactory  end  point  is  reached.  The 
titration  may  also  he  carried  out  by  adding  an 
excess  of  standard  A'  10  ferrous  sulphate  solution 
to  a  50  cc  portion  of  the  solution  on-pared  for 
analysis  and  titrating  back  to  a  blue  end  point 
with  A','10  potassium  permanganate  solution.  This 
end  point  may  he  properly  identified  by  treal 
50  cc.  A'  lo  KjCr.O,  (standardized  by  pure  iron) 
plus  sulphuric  acid  in  the  way  described.  For  the 
sharpi  the   solution  must  be  perfectly 

cold.     On'-  in   ferrous  sulphate   is  equivalent 

10]    13    gm.    chromium."— A.     !•'.    Macfarland. 

'/.    xv..    G. 
r.   A.    W.)     |  rid,    Low. 

KMn( ),    is    mi.  i  ior   on    i t    of   I  he    intei  fereni  e 

I    ;      end  point, 
oi      olid    fei  inns 
sulphate  and   I  '.   with   k  C    h 

as    la    Lou .     Ed.   Cj 


Determination  of  Nitric  Nitrocf.n. — "Nitrates 
in  culture  media  and  in  soil  extracts  can  be 
accurately  estimated  in  presence  of  unstable  amino- 
compounds  by  reducing  with  a  zinc-copper  couple 
at  the  boiling  point  of  the  solution,  in  presence 
of  a  small  quantity  of  magnesia,  and  simultane- 
ously distilling  off  the  ammonia  into  excess  of 
standard  acid,  the  excess  of  acid  being  titrated  at 
37° — 70°  0.  using  p-nitrophenol  as  indicator.  In 
the  case  of  solutions  containing  a  large  amount  of 
organic  matter,  previous  shaking  with  alumina 
cream  and  filtering  removes  sufficient  organic 
matter  to  prevent  interference  with  the  method. 
Details  are  given  of  a  modified  Kjeldahl  distilla- 
tion apparatus  suitable  for  this  method."  -F.  M. 
..  1916,  -■:.  327-337.— Journal 
ol     if.  of     Chemical     Industry,     Dec.     30. 

1916,  p     1273.  '  'A     \V  | 


Thermalene.     "  We    Lain    with    interest    that    a 
I     what    is    termed     'thermalene 

h     I !,     is     far     less     dangerous     than 

ordinary  I"  i"Lf     funned      in     tin     cases 

de  and  oil  naked  savy. 
dust  in  alternating  layers  The  case  is  placed  in 
the    generator,    and     wati  I  lually     admitted 

from  below.  Acetylene  is  thus  liberated  in  the  usual 
manner  but.  in  its  passage  through  the  sawdust 
layer:  urated   v  ttfc    oil    gas   and    is 

th'us  1  in'    mixture    is 

heavier   than   air.    and.    m    its   gaseous   state    is    less 
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explosive  than  pure  acetylene.  The  other  import- 
ant advantages  claimed  for  thermalene  are  that 
its  specific  heat  is  only  one-eighth  that  of  acety- 
lene, the  flame  is  much  better,  and  the  gas  requires 
less  oxygen  when  burning.  It  is,  however,  for 
welding  purposes  that  this  gas  may  prove  most 
successful,  a  soft  weld  being  readily  obtained, 
particularly  in  the  case  of  cast-iron.  A  portable 
welding  outfit  consists  of  the  generator,  gas  reser- 
voir, oxygen  cylinder,  and  a  special  form  of  torch. 
The  supply  pipes  from  the  oxygen  and  gas  storage 
vats  are  connected  to  a  mixing  chamber  in  the 
body  of  the  torch  in  which  special  arrangements 
are  provided  for  the  prevention  of  flame  back 
flash.  Special  provision  has  also  to  be  made  in  the 
generating  cartridge  to  prevent  the  oil  and  carbide 
from  mixing,  and  this  is  attained  by  means  of 
cardboard  separation  discs  and  metal  spiral  spacers. 
The  lime  and  other  impurities  remain  in  the  cart- 
ridge after  gas  has  been  liberated  and  are  ejected 
with  it.  It,  therefore,  would  appear  that  the 
methods  of  manufacture  are  clean  and  simple,  and 
that  thermalene,  in  respect  of  its  manufacture  and 
its  properties,  will  eliminate  many  of  the  disad- 
vantages which  have  hitherto  militated  against  the 
use  of  pure  acetylene."— Indian  Engineering,  Dec. 
23,   1916,   p.   411.     (J.   A.   W.) 


Detection  of  Thiocyanates.  — "  The  reaction 
between  ferric  chloride  and  a  thiocyanate  is 
a  very  sensitive  test  for  iron  but  not  so  for 
thiocyanates,  since  the  maximum  coloration  de- 
pends on  the  presence  of  an  excess  of  thiocyanate. 
Moreover,  arsenates,  phosphates,  tartrates,'  fluor- 
ides, and  borates  interfere  with  the  reaction, 
ferrocyanides  mask  the  red  colour,  and  iodides, 
acetates,  and  nitrites  yield  colorations  with  ferric 
chloride  similar  to  that  given  by  a  thiocyanate. 
A  method  recommended  for  the  detection  of  thio- 
cyanates depends  on  the  fact  that  silver  iodide  is 
not  attacked  by  hot  5%  sodium  chloride  solution, 
whilst  silver  thiocyanate  is  converted  into  silver 
chloride  and  sodium  thiocyanate  by  this  treatment. 
The  solution  to  be  tested  "is  rendered  just  alkaline 
with  sodium  hydroxide,  then  barium  nitrate, 
calcium  nitrate,  and  cobalt  nitrate  are  added  in 
excess  in  the  order  given  (this  treatment  remove* 
sulphides,  cyanides,  ferrocyanides,  and  other  inter- 
fering substances),  the  mixture  is  boiled,  3  gm.  of 
washed  asbestos  added,  and  the  solution  filtered. 
The  filtrate  is  acidified  with  nitric  acid,  silver 
nitrate  is  added,  the  mixture  boiled,  and  the 
precipitate  collected  on  a  filter.  The  precipitate 
is  washed,  then  boiled  for  5  minutes"  with  10  cc. 
of  5%  sodium  chloride  solution,  filtered,  the 
filtrate  evaporated  to  4  cc. ,  acidified  with  a  drop 
of  10%  nitric  acid  and  treated  with  0'5  cc.  of  2.V 
ferric  nitrate  solution.  The  coloration  obtained 
does  not  afford  a  means  of  determining  the  quan- 
tity of  thiocyanate  present,  especially  in  the  case 
of  relatively  large  amounts;  between  25  and  250 
mgm.  of  thiocyanate  there  is  no  appreciable  differ- 
ence in  the  coloration.  The  quantity  of  mercuric 
chloride  solution  required  to  change  the  red  colour 
to  a  definite  brown  tint  furnishes,  however,  an 
approximate  measure  of  the  thiocyanate." — L.  J. 
Curtman  and  B.  R.  Harris.  ./.  Amer.  Chem.  Soc, 
1916,  S8,  2622-2629.— Journal  of  tie  Soeiety  of 
Chemical  Industry,  Jan.   15,  1917.  p.  30.     (J.A.W.) 


Results  of  Co-operative  Work  on  the  Deter- 
mination   of    Sulphur    in    1'vrtte. — "The    results 


obtained  in  25  different  laboratories  by  three  differ- 
ent methods  are  tabulated  and  discussed.  Allen 
and  Bishop's  method  gives  much  more  concordant 
results  than  Lunge's  method,  and  is  recommended 
as  an  accurate  method  for  the  determination  of 
sulphur  in  pyrite.  It  has  been  modified  as  follows 
to  allow  of  using  a  smaller  sample  :  0'5495  gm.  of 
the  powdered  sample,  dried  at  100°  C,  is  treated 
with  6 — S  cc.  of  a  mixture  of  2  parts  of  bromine 
and  3  parts  of  carbon  tetrachloride  by  volume,  and 
left  for  15  minutes  in  a  tall  covered"  beaker,  with 
occasional  shaking ;  10  cc.  of  concentrated  nitric 
acid  is  then  added  and  after  standing  for  15  mins., 
witli  occasional  shaking,  the  mixture  is  heated 
below  100°  C.  until  most  of  the  bromine  has  been 
expelled,  and  then  evaporated  to  dryness  on  a 
steam  plate.  The  residue  is  treated  with  10  cc. 
of  concentrated  hydrochloric  acid,  the  mixture 
evaporated  to  dryness,  and  the  residue  heated  at 
100°  C.  for  I — 1  hour  to  dehydrate  the  silica,  and 
then  moistened  with  1  cc.  of  concentrated  hydro- 
chloric acid  and  heated  with  50  cc.  or  more  of 
water  until  solution  is  complete.  After  cooling 
for  3 — 5  mins.,  O'l  gm  of  powdered  aluminium  is 
added  and  when  reduction  is  complete  the  solution 
is  filtered,  and  the  residue  washed  nine  times  with 
hot  water.  The  solution  is  treated  with  2'5  cc.  of 
concentrated  hydrochloric  acid,  then  diluted  to 
650  cc,  and  50  cc.  of  cold  5%  barium  chloride 
solution  added  slowly,  without  stirring,  preferably 
in  single  drops  at  the  rate  of  about  5  cc.  per 
minute.  The  mixture  is  stirred,  allowed  to  stand 
for  at  least  2  hours,  and  the  precipitate  collected 
on  a  thick  layer  of  asbestos  in  a  Gooch  crucible, 
using  suction.  After  washing  with  cold  water,  the 
precipitate   is  dried  and  ignited. 

Smoot's  method  also  gives  good  results  but 
possesses  no  advantage  over  the  above  process  and 
requires  special  apparatus." — H.  C.  Moore,  /. 
Ind.  Eng.  Chem.,  1916,  8,  U&7-1170.— Journal  of 
tin  Society  of  Chemical  Industry,  Jan.  15,  1917, 
p.   29.     (J.'  A.  W.) 


Analysts  of  Babbitt  Metal. — Preparation  of  thf 
Sample. — Break  or  saw  the  ingots  squarely  across 
and  file  after  removing  the  roughness.  If  care  is 
taken  an  accurate  sample  of  the  cross-section  can 
be  taken.  A  sample  may  also  be  taken  by  sawing 
through  the  ingot  several  times  and  collecting  the 
sawings.  These  sawings  or  filings  should  be  gone 
over  with  a  magnet  to  remove  any  iron  which  might 
contaminate   the  sample. 

Antimony. — One  gram  of  the  filings  is  dissolved 
in  an  Erlenmeyer  flask  (800  cc.)  with  10  cc.  of 
water  and  25  cc.  of  sulphuric  acid.  When  solution 
is  complete  and  no  black  shows  in  the  bottom  of 
the  flask  remove  from  the  hot  plate  and  cool.  Now 
add  100  cc.  of  water  and  10  cc.  of  hydrochloric 
acid  and  boil  10  minutes  to  expel  sulphurous 
fumes,  fool,  and  add  100  cc.  of  water  and  titrate 
with  potassium  permanganate. 

Tin. — Half  a  gram  of  the  sample  is  dissolved  in 
HC1  with  the  aid  of  a  little  Kf  10,  if  found  neces- 
sary. Reduction  is  effected  with  Fe.  after  which 
the  solution  is  titrated  with  O'l    X.  iodine  solution. 

Lead. — The  method  given  is  solution  of  the  lead. 
precipitation  with  H.SO,,  solution  of  the  PbSO,. 
with  ammonium  acetate  and  final  precipitation  and 
weighing  as  Pbf'rO,.  (Ed.  f'om.  :  The  bitter 
could  be  eliminated  by  titration  with  ammonium 
molvbdate    solution). 
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Copper.  The  method  given  is  the  ordinary 
method  by  decomposition  with  KI  and  titration  of 
the  iodine  with  sodium  thiosulphate  solution.— 
E.  W.  Hagmaier. — Metallurgical  nn-l  Chemical 
Engineering,  Jan.  15,  1917.  Vol.  xvi..  No.  2. 
p.  84.     (J.  A.   W.) 

Fluorine  ix  Soluble  Fluorides. — "A  neutral 
solution  of  the  fluoride  is  heated  to  boiling  and 
powdered  calcium  sulphate  is  added  :  after  stand 
in?  for  1  hour,  with  frequent  stirring,  the  precipi- 
tate, consisting  of  calcium  sulphate  and  calcium 
fluoride,  is  washed  several  times  by  decantation 
and  then  collected  on  a  filter.  The  latter  consists 
of  a  disc  of  filter-paper  fitted  into  the  bottom  of  a. 
perforated    platinum    crucible.     The    precipitate    is 


is  dm  lift  wo  atoms  of   fluorine 

by  tin1  sulphui  I  '  i  le,  and  :i                 ilcula- 

tion    gives    the   rjuanti  j  of    fluorine    present.     The 

of   the   method    is  about  0"!      "—J.   ,!-   Din 

uimhe.  Airier.  J.  Sci.,  1016,  I  '^—Journal 
of  Ihi  Society  o)  C)  col  Industry,  Jan.  1").  1117. 
p.   30.     (.7.   A.   W.) 


METALLURGY. 

I  in  Bisulphite  Zi\.  Process.  "The  procedure 
as  first  tried  aboul  ten  years  ago  provides  for 
roasting  the  ore  in  a  muffle  furnace  at  a  finishing 
temperature  <•!  aboul  950  I  .  so  that  no  zinc  re 
mains  as  sulphate;  therefore  tin  majoritj  of  zinc 
i-    oxide.     By    using    a    muffled    Eurnace    the    »a 


Complex- 
Zinc    Sulphide    Ore 

I 

Dry    Crushing   Plant 


Furnace  Gases 
about  6%   SO, 

t 

Gas  CooLng 
Arrangement 


Muffled   Roasting   Furnace 


Roasted   Ore 

Zinc  being  mainly 

as  Oxide 


I 


Furnace  Gases 

about  0T%  SO, 

to  Waste 


■ 

Zinc 

Monosulphite 

I 

t  " 
fast    Iron 
Retorts 


Scrubbing  Tower 


I 

Zinc     Bisulphite 
Solution 
yielding 


so2 

Gas 


* 


Ore  Residue 
with   any   Lead 

i    Silver 


Solution 

still    holding 

some  Zinc 


* 


Zinc  Oxide 


SO 
Gas 


Flow    s/" '  '    showing    Modification    of    Bisulphit     P 


now   washed    (the   wash-water   used   should   be   satu 

rated  previously  with  calcium  sulphate  and  calci 

fluoride),  then'  rinsed  into  an  ordinary  platinum 
crucible  and  the  water  evaporated;  the  disc _  of 
filter  paper  is.  meanwhile,  ignited  on  the  crui  ible 
lid  and  the  ash  introduced  into  the  crucible.  The 
dry  contents  of  the  crucible  are  then  heated  at 
300°  C.  for  1  hour,  or  until  constant  in 
then  snlphated,  again  heated  at  300°  C,  and 
weighed.    The   increase   in    weight   after  sulphating 


from    the    ore    are    rich    in    S<  I  .      ■':■  ■     •        to    . 
Hence,    by   the   aid   of   a   snubbing   tower   a   weak 
solution   of    SO.    is    obtained    at    a    nominal    cost; 
but   after  once  starting   up,   since   theoretically   all 
the  S02  used  is  returm  d  to  the  circuit,  only  em 
SO,    has    to    be  I    daily    in    the    scrubbin  : 

tower   to   make    up    for    1" 

Xhe    defects    in    the   procedure   outlined    were   so 
mimerou     thai    I  he    proa        h  v  l.andoned. 

Xhe   high   i. -nil"!  .inn    of   the   finishing  roast   in  the 
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muffle-roasting  furnace  causes  zinc  to  combine  with 
iron  oxide  and  thereby  produce  zinc  compounds 
which   do  not  yield   their   zinc   to  the   acid   solvent. 

There  will  be  some  zim  sulphate  in  the  oi 
when  the  roast  is  finished,  and  the  solutions  in 
being  handled  by  pumps  will  gradually  oxidize  to 
sulphate.  Nu  satisfactory  plan  was  provided  for 
dealing  with  this  ever-growing  quantity  of  sulphate 
of  zinc  in  solution. 

No  air  compressor  was  found  of  any  use  for  any 
length  of  time  for  pumping  the  SO,  gas  into  the 
revolving   barrel. 

All  construction  and  maintenance  costs  were  high 
because  all  pipes  were  lead,  all  valves  were  either 
antimonial  lead  or  some  special  brass,  all  vats 
were  lead-lined,  and  because  all  iron  work  had  to 
be  protected  continually,  the  atmosphere  being 
moist  and  always  with  traces  and  sometimes  with 
large  amounts  of  SO,  in  it. 

The  net  result  of  the  work,  as  here  roughly  out- 
lined, was  that  no  further  attempt  was  made  to 
use  SO,  as  gas.  This  work  had  been  carried  out 
on  a  scale  of  up  to  about  three  tons  per  day,  and 
the  decision  to  abandon  the  use  of  SO.  as  gas  was 
not  arrived  at  till  most  e  hau  bive  work  had  been 
carried  out  and  till  it  was  evident  that  commercial 
success  was  impossible,  one  of  the  principal  (of 
the  many)  difficulties  being  that  almost  every  vat 
or  vessel  had  to  be  covered  air  -tight,  therefore  no 
operation    could    be    easily    watched    or    controlled. 

Modification  of   thi    I  -The  next  procedure 

used  is  shown  in  flow  sheet.  At  first  sight  it  had 
many  advantages,  and  although  some  objections 
were  obvious,  no  vital  objections  appeared  till  the 
procedure  was  put  into  operation.  The  partly- 
cooled  sulphur  gases  from  the  roasting  furnace 
were  passed  up  a  scrubbing  tower,  down  which 
there  was  fed  roasted  ore  with  water  or  solution 
from  which  the  bulk  of  the  zinc  had  been  removed. 

When  water  alone  is  run  down  a  scrubbing  tower, 
only  a  1%  (or  less)  solution  of  S02  can  be  obtained; 
but  when  the  water  also  conveys  zinc  oxide  (that 
is,  roasted  ore)  which  combines  chemically  with  the 
SO,  then  a  greater  percentage  of  SO,  can  be 
caught,  equal  approximately  to  the  percentage  in 
the  original  furnace  gases,  in  this  case  usually 
from  5%  to  6%  :  then  fore  in  the  case  of  ore  and 
water  (or  solution)  together  running  down  the 
scrubbing  tower,  the  final  solution  will  contain  at 
least  six  times  as  much  SO  as  is  the  case  when 
water   alone    is   used   to   absorb   the   SO.. 

The  ore  and  solution,  after  finally  leaving  the 
scrubbing  towers,  was  collected  in  vats,  washed, 
and  the  solutions  separated  much  the  same  as  in 
cyanide  work.  At  first  the  method  of  precipitation 
consisted  in  heating  bisulphiti  olutions  to  near 
the  boiling  point  so  that  half  the  SO.  was  liberated 
and  about  half  the  zinc  on  cooling,  was  precipi 
tated  as  an  insoluble  monosulphite  of   zinc   (ZnSO, 

\1(  (i)      Heating    to    about    6 '     converted    Hie 

latter   compound    i"    zi side. 

Finally,    after    a    lai  ge    amou  pei  ii tal 

work,   it   was  found   that    the  only   positive   method 

oi   precipif  ation  :  uitable  Eor  i  he  ca: |uestion 

In  work  the  solutions  up   in   zin tents   till   thej 

contain    10",,    or    more    of    zinc    as    metal    and 
evaporate  them   to  dryness;    thai    is,   until   on 
ing     the     whole     mass     consisted     of     ZnS047H.O 
(ordinary  sulphate  of   zinc)   crystals. 


General  Difficulties  of  the  Process. — The  solubi- 
lity of  ZnSOj  in  cold  water,  normally  about  0 
is  decreased  by  the  presence  of  zinc  oxide.  In 
the  presence  of  water  ZnSO,  is  easily  converted  by 
SO.  into  zinc  bisulphite,  a  compound  which  only 
exists  in  solution,  but  which  is  very  soluble  in 
water.  A  solution  containing  about  10%  of  zinc 
as  bisulphite  can  be  easilj  prepared.  Zinc-bisul- 
phite solutions  gradually  deposit  ZnSO,  by  evolu- 
tion  of    SO,. 

Zinc  monosulphite  (ZnSOaxH30)  is  a  crystalline 
pound  and  sets  to  a  hard  compact  mass  which 
cannot  easily  be  broken  up  even  with  a  pick  axe 
or  drill.  Similarly  any  roasted  ore  containing  zinc, 
if  treated  with  enough  SO,  to  form  ZnSO,  and 
allowed  to  settle  for  a  short  time,  will  set  to  a 
hard  compact  mass  which  is  as  hard  as  '  set  plaster 
if  Paris.'  The  facility  with  which  this  ZnSO, 
sets  hard  is  a  point  of  great  difficulty  in  commer- 
cial  work. 

h    in    solution    and    in    the    solid    state    ZnSO, 

oxidizes    rapidly    to   zinc   sulphate.     The    same    re 

!  lies    to    the    bisulphite    solution;    but    in 

either  case   it   is  difficult,   by  atmospheric  oxidation 

only,   to  convert  all  the  zinc  into  sulphate. 

The  sulphur  gases  from  the  roasting  furnaces 
the  furnace  at  a  temperature  of  from  any- 
thing down  to,  say,  250°  C.  These  gases  cannot 
be  brought  into  contact  with  ore  and  water  in  order 
to  form  zinc  bisulphite,  unless  their  temperature 
has  been  lowered  sufficiently  so  that  the  mixture  of 
ore  and  water  will  not  be  raised  much  above 
atmospheric  temperature.  If  a  mixture  of  ore  and 
water  be  heated  appreciably  by  the  gases,  then 
zinc  bisulphite  will  be  decomposed  or  not  formed 
at  all,  and  instead  of  the  zinc  oxide  being  made 
into  the  soluble  bisulphite,  it  will  remain  with  the 
ore  as  the  almost  insoluble  monosulphite.  This  is 
important  and  brings  up  the  question  of  cooling 
the   sulphur  gases. 

The  roasting  of  a  complex  ore  is  not  by  any 
means  too  simple  an  operation.  In  addition  to 
zinc,  lead  and  silver,  such  an  ore  may  contain  also 
iron,  silica,  copper,  arsenic,  antimony,  etc.  In 
general  if  an  ore  is  roasted  at  such  a  temperature 
'that  practically  none  of  the  zinc  remains  as  sul- 
phate, then  it  will  be  found  that  a  large  percentage 
of  the  zinc  present  is  not  soluble  in  SO..  Con- 
versely, if  roasted  at  a  temperature  very  gradually 
rising  up  to  hut  not  above  650°  C,  then  90%  to 
i  if  the  zinc  contents  will  be  soluble  in  SO,. 
(It  is  in  general  assumed  that  such  ores  contain 
about  25°,  to  30%  of  zinc.)  In  the  fore-going  case 
of  low-temperature  roasting,  from  30  ,  to  nearly 
i  f  the  zinc  will  be  as  sulphate  after  the  roast 
and  would  therefore  be  soluble  without  any  SO,. 
With  this  low-temperature  roasting,  some  iron  will 
probably   be    water-soluble   or    SO    soluble 

Sulphuric  acid  causes  silica  to  pass  into  solution, 
but  SO  <lee,-,  n,it  have  this  effect  When  silica 
does  pass  into  solution,  it  may  appear  later  as 
gelatinous  silica,  if  for  any  reason  the  solution 
becomes  neutral. 

■      Conclusions. — Sulphurous  acid   can 

l>e   of    ni,   utility    ;is   a    solvent    for   zinc   oxide   from 

xcept    in    those    localities    where    it    is   cheaper 

in  ated   than   to  buy   sul- 

phurii      eiil.     It    is    a    question    of    geography    and 

ortant;    it   does  not   necessarily 

mean   that,   even    ii    the  ore  in  question   is  mined  in 
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quantity^    it    may    not    pay    better   to   bring    it    to 
acid   can  be  bought 

If  sulphurous  acid  (SO.)  is  used  as  resulting 
from  the  roasting  of  complex  zinc  ores,  it  may  be 
possible  to  attain  commercial  success  by  roasting 
the  ore  so  as  to  produce  the  maximum  amount  of 
water-soluble  zinc  sulphate  and  at  the  same  time  a 
good  percentage  of  the  remaining  zinc  as  soluble 
in  SO.  (or  H.SOJ.  The  portion  of  the  zinc  that 
is  dissolved  by  SO,  will  yield  a  bisulphite  solu- 
tion. This  solution  by  aeration  should  be  oxidized 
to  sulphate  :  thus  all  the  zinc  in  solution  will  be 
sulphate.  The  neutral  solutions  after  purification 
by  zinc  dust  can  be  worked  up  in  zinc  contents  so 
that  a  certain  daily  port  inn  of  the  solution  assay- 
ing about  10°r,  zinc  will  be  evaporated  till  the 
density  shows  that  there  is  practically  nothing  but 
sulphate  of  zinc  melted  in  its  own  water  of  crystal- 
lization. The  cooled  mass  will  solidify,  and  it  can 
be  roasted  in  a  reverberatory  furnace  to  produce 
zinc  oxide. 

If  a  wet  method  is  required  for  any  zinc  ore, 
from  a  metallurgical  point  of  view  sulphuric  acid 
will  do  as  well  as  SO,." — Engineering  and  Mining 
Journal,    Nov.    18,   1916,   p.    895.      (H.    A.    W.) 

MIXING. 

The  Payment  of  Overtime  on  Transvaal 
Mines. — "  At  a  meeting  of  the  Association  of  Mine 
Managers  held  on  the  25th  June,  1915,  it  was 
resolved  : — 

That  the  Association  is  of  opinion  that  every 
effort  should  be  exhausted  to  maintain  the  condi- 
tions for  the  payment  of  overtime  as  they  are  to- 
day. 

If,  however,  it  proves  absolutely  necessary  to 
compromise,  the  following  suggestions  are  put  for- 
ward   as   a    maximum    concession  : — 

General. — That  clocks  or  some  other  method  of 
time  keeping  be  made  use  of  in  shops  and  at  the 
heads  of  main  shafts  which  will  enable  correct 
time  to  be  recorded. 

Surface  Work. — 1.  That  men  be  paid  on  an 
hourly  basis  both   for  ordinary  time  and  overtime. 

2.  That  shop  hours  reckoned  as  ordinary  time 
shall  not  exceed   50  hours  per  week 

3.  That,  except  when  overtime  is  worked  In 
continuation  of  ordinary  time,  one  hour  be  added 
to  the  overtime  actually  worked,  and  that  such 
hour  be  paid  for  at  ordinary  rates.  For  the  pur- 
pose of  this  clause,  resumption  of  work  after  any 
break  for  meals  is  to  be  regarded  as  a  continuation 
of  ordinary  time. 

4.  That  for  all  time  above  56  hours  per  week 
surface  work  be  paid  at  the  rate  of  time  and  a 
quarter,  except  in  such  cases  where  a  workman's 
condition  of  employment  normally  includes  seven 
days  work  or  more,  as,  for  example,  engine  drivers, 
banksmen,    reduction    men,    etc. 

5.  That  the  Management  shall  have  the  right 
to  lay  off  men  who  work  overtime  for  a  correspond- 
ing period. 

The  Association  is  of  opinion  that  this  last  clause 
is  absolutely  necessary  to  prevent  excessive  over- 
time, and  'would  suggest  that  agreement  to  the 
previous  clauses  be  contingent  on  the  acceptance 
by  the  men  of  this  clause. 

Underground  Work. — 1.  That  overtime  be  paid 
for  on  an  hourly  basis. 

2.  That  all  Sunday  work  be  regarded  and  paid 
for   as   overtime,    except    in   the   case   of   those   men 


who  work  regular  shifts  on  Sundays,  as,  for 
"xample,  engine  drivers,  pumpmen,  skipmen,  et<  . 
but    excluding    shaft    timbermen. 

3.  That  all  overtime  be  paid  for  at  the  rate  of 
time  and  a  quarter. 

4.  That  the  ix  hours'  Act  be  universally  enforc 
ed,  so  that  men  working  on  a  Sunday  be  laid  off 
for  an  equivalent  time  within  10  days  of  working 
such  overtime. 

It  must  be  realised  that  whatever  regulations 
are  made  the  Management  of  a  mine  must  always 
use  discretion  in  special  cases,  such  as  serious 
breakdowns,  but  it  is  recommended  in  such  cases 
that  any  extra  pay  be  made  in  the  form  of  a 
bonus  and  not  in  additional  hours  or  a  higher  rate 
of  pay  per  hour." — Appendices  to  Reports  on  Time 
and  Labour  Saving  on  the  Mines. — Association  of 
Mine  Managers  of  the  Transvaal,  July  2nd,  1915. 
(G.    H.    Sm.') 


Alternative  Employment  as  a  Preventative 
of  Miners'  Phthisis  in  the  Transvaal. — "  The 
subject  of  the  value  of  alternative  surface  employ- 
ment for  white  employees  as  a  preventative  of 
miners'  phthisis  has  recently  received  careful  con 
sideration   by   the   Transvaal   Chamber   of   Mines. 

The  Sub-Committee  desires  to  draw  attention  to 
the  need  for  a  uniform  policy  by  which  employees, 
more  particularly  underground  employees,  are 
urged  to  avail  themselves  of  the  generous  holiday 
leave  regulations,  and  are  induced,  after  periodical 
medical  examination,  which  would  suggest  to  them 
the  advantage  of  a  change  to  some  surface  occupa- 
tion, to  avail  themselves  of  every  opportunity  to 
acquire  some  knowledge  of  an  alternative  employ- 
ment. 

In  this  connection  employers  are  urged  to  utilise 
the  clause  in  the  holiday  regulations  to  encourage 
applications  for  an  extension  of  leave  to  under- 
ground employees,  so  that  time  may  be  found  to 
acquire  a  more  complete  knowledge  of  an  alterna- 
tive employment.  A  most  desirable  class  of  citizen, 
who  has  a  first-hand  knowledge  of  mining  and  yet 
can  make  a  living  in  another  occupation,  would 
thus  be  created  within  the  T'nion." — Appendices 
to  Reports  on  Time  and  Labour  Saving  on  the 
Mines. — Association  of  Mine  Managers  of  the 
Transvaal,   March,    1916.      (G.    H.    Sm.) 


Labour  in  Reduction  Works,  "  Partial  or 
Total  Elimination  of  Natives.-  The  partial  substi 
tution  of  white  for  coloured  labour  does  no(  appear 
to  be  feasible,  for  whites  will  not  work  on  the 
same  footing  as  natives.  The  total  substitution 
of  whites  for  natives  in  reduction  works  was  con 
sidered   from   the  following  points  of   viev 

(1.)  Class  of  whites  to  be  employed.  (2.)  Supplj 
of  tin.-  i  lass  of  labour.  (3.)  Efficiencj  of  whites 
as  compared  with  natives.  (4.)  Cost  of  white 
labour.  The  .lass  of  labourer  required  would  be 
of  the  navvy  type,  and  it  is  a  question  whether 
many  of  this  t  %  | .. -  are  available  in  the  country. 
It  is  considered  that  such  white  labour  would  not 
be  satisfactory  nor.  in  some  ca  e  .  a  efficient  as 
native    labour    on    these    fields 

I  t.i.-  was  proved  at  the  trial  of  "lot.'  labour  for 
discharging   sands  at   the   Consolidated    Main    Reef. 

The  |,a\  of  Mich  labour  should  not  !«■  less  than 
7s.  6d.  per  day,  and  suitable  (punters  would  have 
t,,    be    found.      It    appears   that    very    little,    if   any. 
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sai  in-'  in  the  number  of  employed  could  be  effected, 
and  therefore  the  cost  would  lie  about  three  times 
as  much  as  at  present. 

Transport  and  Disposal  of  Sand  and  Slime. — 
There  is  little  to  choose  between  any  of  the 
methods  at    present    in  use. 

Relativi  Mint-  of  Gold  Recovery  combined  with 
tht  Mechanical  Work  01  conducted  under  Separate 
Supervi  ion,  i.e.,  Plates  detached  from  Mill. — The 
advantage  of  the  latter  method  is  that  no  natives 
are  required  in  the  plate  house,  and  there  is  eon 
sequently  no  chance  of  leakage  of  gold  through 
them. 

With  regard  to  labour  saving,  there  is  not  much 
(,,  choose  between  the  two  systems." — Appendices 
to  Reports  on  Time  and  Labour  Saving  on  the 
Mines. — Association  of  Mine  Managers  of  the 
Transvaal.   May.   191.5.  p.   42.      (G   H.   Sin.) 


Abstracts  of  Patent  Application 


(('.)  176/16.  Henry  Livingstone  Sulman  (1), 
Edwin  Edser  (2).  Improvements  in  or  relat- 
ing  to   the   concentration   or  ores.     20.7.16. 

This  application  is  for  a  means  of  concentrating 
ores  by  flotation  methods,  in  which  the  mineral 
content  is  partly  or  wholly  oxidised,  and  consists 
in  substituting  soluble  soap  in  a  neutral  or  alkaline 
circuit,  for  the  usual  oil  and  acid.  Further,  in 
adding  to  the  circuit  a  small  proportion  of  a  sub- 
stance which  causes  the  gangue  material  to  be 
wetted  by  the  water,  but  does  not  decompose  soap, 
such    as   sodium    silicate,   silicic    acid    "  sol,"    etc. 


(C.)     15/17.     James   Eason.     A   renewable  head   for 
tappets.     19.1.17. 

This  application  relates  to  an  improved  tappet 
in  which  a  renewable  head  or  wearing  face  is 
shrunk  on  at  each  end  in  dove-tail  fashion. 


(C.)  70/17.  Henry  Livingstone  Sulman  (1),  Hugh 
Fitzalis  Kirkpatrick  Pichard  (2).  Improve- 
ments in  or  relating  to  the  extraction  of  zinc. 
24.2.17. 

This  application  relates  to  the  treatment  of  zinc 
bearing  ores  or  zinc-containing  materials,  and  it 
refers  more  particularly  to  the  preparation  of  a 
solution  of  zinc  by  dissolving  the  metal  with  an 
acid. 

It  claims  specially  to  overcome  certain  difficul- 
ties which  are  met  with  in  carrying  out  such  a 
process,  and  intimates,  by  various  references  to  the 
present  state  of  the  art,  that  the  invention  is  new 
and   of   economic  value. 


(C.)  73/17.  Edwin  Edser  (1),  Henry  Livingstons 
Sulrnan  (2).  Improvements  in  or  relating  to 
the   concentration   of   ores.     26.2.17. 

This  application  relates  to  means  to  overcome  the 
difficulties  experienced  in  flotation  concentration 
of  ores  containing  gangue  cosisting  of  clay,  slate, 
mica,  kaolin  or  calcite,  and  consists  in  subjecting 
the  ore  to  the  action  of  silicic  acid  sol,  either  be- 
fore or  during  flotation  concentration. 


(C.)  169/16.  James  Alexander  Tod.  A  method 
and  means  of  utilising  a  hydrostatic  force. 
12.7.16. 

This  application  is  for  an  apparatus  which 
provides  a  self  working  condenser  and  ever 
ready  vacuum.  It  is  a  combination  of  a 
barometric  condenser,  together  with  an  air-cooled 
leg,  on  the  side  on  which  the  water  descends,  in 
order  to  make  the  apparatus  automatic  with  regard 
i 'i  cooling. 


(C.)  128/17.  Albert  Francois.  New  or  improved 
method  of  making  fissured  water-bearing  strata 
water-tight.     21.3.17. 

This  application  relates  to  a  method  of  making 
fissured  water  bearing  strata  water-tight,  wherein 
the  fissures  are  prepared  to  receive  cement  by 
introducing  into  same  a  gelatinous  precipitate 
obtained  in  a  known  manner  by  mixing  together 
suitable    solutions. 

It  also  relates  to  a  method  of  making  fissured 
water-bearing  strata  water-tight  wherein  cement 
milk  is  injected,  and  when  it  is  found  that  the 
cement  does  not  normally  penetrate  the  ground, 
cementation  is  left  off  and  a  ready  prepared  mix- 
ture of  suitable  chemical .  solutions  is  injected  in 
the  form  of  a  liquid  holding  a  gelatinous  precipi- 
tate in  suspension,  after  which  the  injection  of 
cement    milk   is  resumed. 


(('.)  117/17.  Rhetherford  Brawdus  Martin.  Im- 
provements in  ore   concentration.     20.3.17. 

This  application  relates  to  improvements  in  the 
concentration   of  ores  by   flotation. 

The  claim  is  for  a  process  patent  for  the  prepara- 
tion of  froth-flotation  agents  for  the  concentration 
of  ores,  which  consists  in  mixing  an  oil  with  sul- 
phur and  subjecting  the  mixture  to  heat  at  a 
specified  temperature. 

The  modification  of  the  oil  resulting  from  this 
treatment  is  said  to  enhance  its  air-emulsifying 
properties,  whereby  an  improved,  and  more  econo- 
mical result  is  obtained  as  compared  with  other 
known    agents. 

Changes  of  Address. 

Members  and  Associates  are  requested  to  notify 
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nals and  Notices. 
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Proceeding's 
at  a 
Joint  Meeting-  of  the  Chemical,  Metal- 
lurgical  and    Mining   Society  of  South 
Africa,  and   the  South  African  Institu- 
tion of  Engineers,  June  30th,   1917 


A  .Joint  Meeting  of  members  of  the  two 
Societies  was  held  in  the  Council  Chamber 
of  the  Chamber  of  Mines,  Market  Street, 
Johannesburg,  on  Saturday,  30th  June, 
1917,  at  8  p.m.  There  was  an  attendance 
of  about  00,  the  members  present  of  the 
Chemical,  Metallurgical  and  Mining  Society 
of    S.A.    being  :  — 

26  Members:  — Messrs.  (1.  Hildick- 
Smith,  H.  A.  White,  J.  Chilton,  H.  C. 
Hilton,  H.  S.  Meyer,  F.  Wartenweiler, 
Profs.  <J.  II.  Stanley  and  J.  A.  Wilkinson 
i  Members  of  Council),  1'.  \ on  M.  Anderson, 
S.  Beaton.  P.  Carter,  I'.  Cazalet,  A.  A. 
Coaton,  C.  J.  Gray,  F.  0.  Hartley,  E.  N. 
Kotze,  C.  I).  Leslie,  E.  C.  J.  Meyer,  1'.  M. 
Newhall,  S.  Newton,  A.  P.  Eouillard,  J.  J. 
R.  Smythe,  T.  P.  Waites,  A.  J.  Walton. 
J.   J.   Wessels  and  P.   Wilkinson. 

6  Associates  and  Students: — Messrs.  G. 
J.  V.  Clarence,  B.  C.  Forrest,  E.  G.  Hard- 
ing, L.  D.  Hingle,   1..   W.    Vlacer  and  S.    E. 

Willows   Munro. 

On  the  motion  of  Mr.  (i.  Hildick-Smith, 
seconded  by  Mr.  H.  A.  White,  Mr.  Bernard 
Price  (Past-President,  S.A.  Institution  of 
Engineers)  took  the  chair. 

The  Chairman:  I  feel  I  am  rather  out  of 
place  in  the  chair  at  this  meeting,  because 
I     am     absolutely     ignorant,    of    all     mining 


matters.  There  are  two  mining  papers  to 
be  read  to-night  and,  if  it  were  not  for  the 
fact  that  the  President  of  the  Chemical, 
Metallurgical  and  Mining  Society  is  joint 
author  of  one  of  the  papers,  I  assure  you  I 
would  have  urged  that  he  should  take  my 
place. 

I  feel  on  this  occasion,  and  with  papers 
"I  this  class,  it  is  the  President  of  the 
Chemical,  Metallurgical  and  Mining  Society 
who  should  he  in  the  chair  to-night,  but  as 
you  have  done  me  the  honour  of  asking  me 
to  preside.  I  can  only  say  that  it  gives  me 
great  pleasure  to  have  the  privilege  of  pre- 
siding at  a  Joint  Meeting  of  these  two 
Societies.  You  know  that  I  am  one  of 
those  who  favour  a  federation  of  the  various 
societies  here,  and  I  hope  very  much  that 
the  representatives  of  our  two  Societies, 
who  are  being  called  together  to  consider 
this  question,  will  be  able  to  bring  forward 
some  really  workable  scheme  which  will 
meet  with  favour  from  members,  and  that 
this  will  be  but  the  first  of  a  large  number 
of  meetings  at  which  we  find  ourselves  in 
the  same  room.  I  think  both  Societies  are 
fco  be  congratulated  upon  the  very  good 
attendance  to-night.  I  cannot  lay  claim  to 
being  a  member  of  the  Chemical,  Metallur- 
gical and  Mining  Society,  though  I  should 
not  require  much  persuasion  to  join  tip,  but 
I  believe  that  this  gathering  exceeds  in 
number  the  aggregate  of  average  attend- 
ance at  the  ordinary  meetings  of  the  two 
Societies,  which  fact  augurs  well  for  the 
endeavours  we  are  making  towards  closer 
working. 

I  believe  we  have  a  number  of  visitors 
amongst  us,  to  whom,  on  your  behalf,  I 
would  like  to  extend  a  hearfcj   welcome 

I  have  now  very  much  pleasure  in  calling 
upon    Mr.     Percy    Cazalet    to   read    his   paper. 
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NOTES    ON    THE 


SUPPORT    OF    THE    UNDERGROUND    WORKINGS   IN    THE 
MINES  OF  THE  RAND 


By   Percy  Cazalet  (Member). 


Before  beginning  to  read  my  paper,  I  must 
apologise  for  the  apparently  elementarj 
nature  of  some  of  the  opening  portions  of  it. 
Much  of  it  is,  of  course,  ancient  history  to 
those  who  know  the  underground  conditions 
on  the  Rand,  but  if  the  paper  is  to  be  of  any 
use  or  intelligible  to  those  who  do  not  know 
the  conditions  at  the  moment,  or  who  are 
living  elsewhere,  those  points  have  to  be 
mentioned,  and  therefore  I  hope  you  will 
excuse  them. 

Although  not  by  any  means  neglected,  it 
may  be  said,  without  fear  of  contradiction, 
that  until  within  comparatively  recent  years 
the  support  of  the  hanging-wall,  over  the 
areas  where  the  ore  has  been  mined  in  the 
underground  workings  of  the  Rand,  has  not 
as  a  rule  received  much  special  considera- 
tion, and  it  is  only  during  recent  years  that 
this  matter  has  begun  to  force  itself  on  the 
attention  of  those  responsible  for  the  safety 
of  these  mines.  That  this  is  so  is  quite 
natural,  since  the  quartzites  in  which  the 
Main  Reef  series  of  conglomerates  are 
found,  consist,  for  the  most  part,  of  a  hard, 
tenacious,  self-supporting  formation,  which 
only  as  a  rule  becomes  treacherous  when 
subjected  to  undue  pressure  through  the 
removal  over  a  large  area  of  the  under- 
lying ore  bodies,  and  which  also  produces  a 
state  of  stress  iii  an\  isolated  blocks  of  ore 
left  unstoped.  Excessive  pressure  thus  pro- 
duced is  found  to  cause  the  hanging-wall 
left  thus  unsupported  over  stoped-out  areas 
to  either  become  very  treacherous  or  actu- 
ally to  cave ;  this  state  of  affairs  is  often 
common  at  the  junction  of  the  boundaries 
of  contiguous  properties,  even  when  not 
experienced  earlier. 

To  those  amongst  the  mining  engineers 
of  the  Rand,  who  have  been  obliged  to  give 
much  thought  to  this  matter,  it  is  becoming 
increasingly  apparent  that  methods  of  work 
which  have,  generally  speaking,  been  suit- 
able in  the  past  for  the  support  of  the  hang- 
ing-wall, are  so  no  longer  on  many  mines, 
due  principally  to  the  two  following  factors : 

1.  That  the  workings  of  adjoining  mines 
are  practically  assuming  the  character  of 
continuous  excavations  unsupported,  or 
only  partially  supported,  over  long  dis- 
tances. 

2.  The  increasing  depth  of  the  workings. 


So  much  has  already  been  written  about 
the  Rand  formations  and  workings,  that  it 
only  here  appears  necessary  to  call  atten- 
tion to  the  fact  that  in  spite  of  the  extra- 
ordinary regularity  of  the  Rand  conglomer- 
ate beds  over  their  known  fifty  miles  in 
length  and  to  a  proved  vertical  depth  of 
over  5,000  ft.,  there  is  yet  a  most  marked 
variation  in  the  stoping  widths  and  angles 
of  dip  of  the  workings,  and  in  the  number 
and  extent  of  the  geological  dislocations 
encountered  in  various  areas;  for  example, 
there  are  mines  on  the  Rand  in  which  the 
total  stoping  width  of  the  workings  yielding 
profitable  ore  amounts  to  as  little  as  24  in. 
to  30  in.,  while  there  are  other  mines  within 
a  lew  miles  of  them  in  which  the  workings 
on  the  several  reefs  total  as  many  feet  in 
their  aggregate  stoping  widths ;  again,  there 
are  mines  practically  entirely  free  from  dis 
location  and  igneous  intrusion,  and  there 
are  others  intersected  by  innumerable  faults 
and  dykes,  with  greatly  varying  amounts  of 
throw.  The  question  of  the  angle  of  dip 
also  is  one  in  which  just  as  much  variation 
is  shown,  the  workings  varying  from  the  truly 
perpendicular  to  the  horizontal,  and  appre- 
ciable synclinal  and  anticlinal  folds  being 
also  of  fairly  common  occurrence.  It  is  only 
necessary  to  compare  the  prevailing  angles 
of  dip  of  the  Far  East  and  the  Far  West 
Rand  to  accentuate  this  point,  at  the  former 
the  angle  of  dip  being,  say,  from  8°  to  15° 
as  a  general  rule,  while  at  the  latter  it  is 
regularly  50°  or  over;  while  in  the  Central 
Rand  wliereas  the  outcrop  was  often  verti- 
cal or  nearly  so,  the  general  dip  in  depth 
is  now  about  40°. 

It  is  evident  from  the  foregoing,  there- 
fore, that  the  problem  of  the  support  of  the 
hanging-wall  on  the  Rand  is  by  no  means 
uniform  in  all  districts  or  at  all  depths,  and 
that  generally  conceived  ideas  as  to  the 
exceptional  regularity  of  mining  conditions 
on  the  Rand  are  only  relatively  correct  com- 
pared with  other  mining  districts,  and  are 
applicable  rather  to  the  persistence  of  the 
gold-bearing  formation  than  to  the  mining 
conditions  met  with  underground  Tins 
fact  cannot  be  too  strongly  emphasised  in 
all  writing  on  the  technical  aspects  of  Rand 
mining,  since  many  who  by  their  familiarity 
with  Rand  mining  problems  should  know 
this  fact,   yet  by   superficial   comparison   of 
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results  m  working,  appear  entirely  to  over- 
i  k  ik   its   bearing. 

The  methods  of  exploitation  employed  in 
the  mines  of  the   Hand  have  been 
the  driving  of  levels  100  to  140  Eeet   vertic- 
ally  apart    i  n   t  he   plai 
which    are    thereby     exp  sed    t   c    vain 
purposes.     'The  levels  are  com  u  the 

directi   a  i  i  dip  by  winzes  and  raises, 
which   the   expl   itati  n   pr  per  tat   3    |  la  :e 

The  methods  oi  breaking  ore  which  are 
employed  varj  considerably,  as  ind  vidua! 
si  ipes  1 1 1 .- 1 \  have  an}  angle  of  dip  and  b 
stoping  width  between  the  extreme-  of  2  ft. 
and  33  ft.  In  c  rtain  mines  there  is  onl\ 
pr  fitable  ore  b  dy,  in  otb  ;rs  two,  and 
in  yet  others  thee,  while  in  exceptional 
i  -  s  even  more  occur  overlying  each  other 
al  greater  i  !  sser  distances  apart,  in  which 
cases  thej  ar  rem  ved  either  in  independ- 
ent stopes  i  )•  h\   the  i ag  i  f  the  hanging 

or  foptwall  of  existing  stopes.  .11  is 
evident  that  no  hard  and  fast  rule  can 
be  given  as  to  the  methods  employed  or 
which  sin  mid  he  empL  iyed  t  r  the  suppi  >ri  i  if 
the  hanging-wajls  of  these  workings,  but, 
generally  speaking,  it  may  be  said  thai  th 
method  almost  invariably  employed 
within  recent  years  was  to  cut  pillars  of  .or-3 
along  drives  and  in  the  stoped-out  areas, 
which  were  left  in  situ  f  r  the  support  of 
the  overlying  strata  and  the  abandonment 
later  of  any  given  worked-out  area,  either 
with  or  without  the  previous  deliberate  re- 
covery i  t  the  -  re  c  mtained  in  these  pillars. 

While    the    excavated   area   in   any   given 
mine    remains    small    and    the    workings 
adjoining ■  mines   had   not    approached   each 
ether  very   el  sely,    n     serious  objects  □ 
this  i  hat    of  cost,   existed; 

for,   prior  to  there  being  any  movement  to- 
wards set  tlement   of  the  g  mi  ral   fi  rmal 
this    system    certainly    made    1  r    safety    if 
used  in  conjunction  with  timber  as  auxiliary 
support  f  r  is  dated  p  f  the  hanging- 

wall  requiring  special  attention  It  is  very 
doubtful,  however,  whether  the  use  oi 
pillars  i  r  the  supp  rt  of  the  hanging-wall  in 
stopes  has  ever  been  justified  oh  the  sci  i 

xpense,  and  in  no  single  instari 
detailed    enquiry    has    been    made    bj 

writer  has  ji   b,    : ibl     t      sin    v  that  the 

use    of    pillars    has    be  m    justifi  d 

i  economy  in  workings  which  were 
not  badly  cut  up  by  faulting,  or  unl —  the 
pillars  were  onb  used  temporarily  t  i  a 
of  the  '  catching  ip  '  oi 
hanging,  when  attempts  were  being  made 
to  reduce  the  breaking  width  of  a  stope  to 
narrower  proportions. 


ddie   actual   c<  •■    i  I    cutting   a   pillar  is  a 

difficult  matter  ti ive  at,  the  more  so,  as 

during   varying  pei     ds     i    the   cutting  pro- 
cess,  the   efficiency  of  the   normal   work  of 
ress  vely    interfered   with   up 
when  the   pillar  is   actually  cut 
tl  hod  which  is  usually 

employed   oi    |  Eoi    this    work,    h\    its 

all-r    mid    cost    of    breaking 

the    gi    und,    tends    to    i  bscure    the    matter 
furl  In 

em      f    leaving   pillars   of   ore   in 
situ,  abb.'  uuh  it  mi    hi   p   ssibly  be  defended 
i-   tin    cir  tin    tan  es   ol   the    pasl .   can- 
in     the  of    the    writer,     be     -  i 
d   t  nded    under    mam     present    day    condi- 
.    and    mi  re    -  i    under    the    c  nditions 
likeh     t      i  !  '               i  iralh     in    the    future. 
\s  ill     purp  se  of  pil  pre\  ent   the 
incumbent  i   rmal  moving  and 
is  soon   as    they    fail   in 
tting  -  ittlement, 
•  whole   u                                 nd,    and   the 
ng   tliem   is   m  usted. 
tin    a   can,   il    is  true, 
be  rec   vered  in  mi                s  bj  the  expendi- 
ture of   b  ih   monej    and   labour,   especially 
wdien  it  is  necessary,  as  in  man'    cases,   I  < 
i             d  areas  to  do  this;  this  is 
very  largely  being  done  at  the  present  time 
in   many   of   the  older  mines   on   the   Rand. 
When  the  cost  of  cutting  the  pillars  in  the 
first  in--  nice  is  addi  d  to  the  c   st  i  f  recover- 
ing them  fr  >m  i  Id  wi  rkings,  it  is  evident  to 
e    rsani    with  the  facts,  that  were 
there  a  satisfactory  substitute  for  pillars  in 
the  first  instance,  the  saving  wi  uld  be  con- 
siderable and  the  loss  of  profitable  ore  much 
less. 

X  iw,   in  gri  und  suppi  rted  by  pillars  one 
of    two    things    happens:    either   the    pillars 
to  prevent   movement   in  the 
a,    which    in    a    heavy 
mine  \\    uld  mean  thai  a  prohibitive  amount 
i  |   the  ore  reserves  w  mid  be  unavailable  in 
irsf  working  and  also  the  breaking  effect 
of  the  'weight'  of  the  overlying  formation  on 
i  he   em  rent    fa  :es   is   lost  :  or  if  inadequate 
a     at,    either   the   hanging 
alls  or  the  pillars  themselves  or  both 
hatl     ed  and  a  state  of  instability 
and  ten  i   n   is   set  up  which  is  highly  dan- 
is    to    the    workers,    and    which    would 
:all     Ei  r    additional    expensive    support    by 
ans.     This  is  exactly  what  is  tak- 
ing pi  the  Rand  to-day  in  a  very  large 
pr  p  3,  for  the  mines  in  which 
ful]   us  i  of  the  '  is   being  made  to 
assis  counted  on  one's 
rs,  while  practically  every  mine,  on  the 


Tin   Journal  of   Tin    Chemical,   Metallurgical  and   Mining    Society  of   Smith   Africa.     .Inly  1917 


other  hand,  with  any  life  behind  it,  is 
recovering  an  appreciable  proportion  of  its 
ore  from  old  stope  pilla-s  under  circum- 
stances which  entail  equally  with  other 
methods,  at  least  the  temporary  sup- 
port of  the  workings  from  whence  this 
ore  is  being  drawn,  and  which  work  is 
attended  by  a  considerable  amount  of  dan- 
ger to  the  workers.  Fortunately,  it  is  found 
on  the  Band,  as  elsewhere  in  mining,  that 
the  very  fact  of  the  work  being  recognised 
as  dangerous  results  in  extra  precautions 
being  taken,  and  the  casualties  in  this  class 
of  work  are  nothing  like  so  high  as  might 
be  expected  under  the  circumstances,  and 
probably  average  less  than  in  other  and 
apparently  less  dangerous   classes   of  work. 

It  may  not  be  out  of  place  here  to  outline 
shortly  some  of  the  after  effects  which  have 
already  been  experienced  on  the  Eand  when 
pillars  have  been  relied  upon  to  support  an 
undue  proportion  of  the  overlying  strata. 

(1)  At  the  Ferreira  Deep,  where  the  total 
stoping  width  is  about  11  ft.  for  the  South 
Reef  and  Leader  combined,  the  ore  was 
mined  in  the  usual  way  with,  if  anything, 
the  leaving  of  a  larger  proportion  of  pillars, 
in  the.  stopes,  than  is  usually  common  : 
amounting  to  from  5%  to  10%  of  the  floor 
space.  This  mine  is  situated  in  the  first  row 
of  deep  levels,  and  owing  to  the  prior  work- 
ing of  the  surrounding  mines  its  blocked- 
out  ground  became  completely  isolated ; 
from  the  point  of  view  of  '  weight  '  the 
underground  conditions  were  also  adversely 
affected  by  the  nature  of  the  local  geological 
dislocations.  The  first  effect  of  the  extra 
weight  thus  released  was  shown  by  the' 
failure  of  the  stope  pillars,  which  splintered 
badly  ;  this  was  followed  by  the  breaking-up 
of  the  hanging  and  footwall  of  the  stopes, 
especially  in  the  Main  Eeef  Leader  (the 
lower  of  the  two  reefs),  where  the  formation 
is  of  a  '  shorter  '  nature  and  has  less  elas- 
ticity. The  threatened  collapse  of  the 
stopes  and  the  failure  of  the  stope  pillars 
was  followed  by  the  shaft  pillars  being  call- 
ed upon  to  carry  an  undue  proportion  of  the 
weight  of  the  overlying  formations:  these 
pillars  also  failed,  and  the  timbering  of 
both  the  five  compartment  rectangular  com- 
pound shafts  was  badly  damaged,  the  foot- 
walls  of  the  inclines  were  forced  upwards 
and  skip  derailments  became  of  almost 
daily  occurrence. 

(2)  An  area  of  a  few  claims  had  been 
isolated  by  the  workings  of  adjoining  mines; 
when  these  claims  were  jointly  purchased 
and  developed  by  the  neighbouring  mines  it 


was  found  that  within  a  few  days  of  the 
advance  of  development  ends,  evidences  of 
weight  '  such  as  had  only  been  previously 
experienced  in  workings  almost  completely 
stoped  out  were  noticeable:  the  sides  of  the 
drives  scaled  badly,  and  so-called  '  air 
blasts  '  or  pressure  bursts  were  continually 
taking  place  :  all  pointing  to  the  fact  that 
the  ore  in  this  area  would  be  very  dangerous 
to  mine.  This  has  since  proved  to  be  the 
case. 

Further  instances  of  the  above  conditions 
could,  if  necessary,  be  quoted  by  all  having 
Eand  experience. 

On  the  Eand,  owing  to  the  law  of  mining 
title  giving  ownership  to  only  that  portion 
of  the  mineral  body  which  lies  within  the 
verticals  of  the  surface  boundaries,  it  is  com- 
mon practice  for  a  mine  during  most  of  its 
life  to  attack  what  is  virtually  virgin  ground 
as  far  as  any  considerations  of  'weight'  are 
concerned,  but  on  the  workings  approaching 
its  deeper  or  southern  boundary  it  enters 
the  region  where  '  weight  '  begins  to  tell, 
owing  to  its  neighbour  to  the  dip  having 
already  taken  up  the  working  of  the  ore 
bodies  from  the  point  at  which  it  will  itself 
have  to  leave  off.  That  is,  the  major  por- 
ti  ii  of  its  mining  has  been  done  under  com- 
paratively easy  mining  conditions,  and  it  is 
suddenly  confronted  with  virgin  ground  in 
its  lower  levels  which  has  already  been  sub- 
jected to  undue  pressure,  is  fissured,  and 
cracked,  and  is  as  a  consequence  an  entirely 
different  proposition  from  that  met  with  in 
its  own  upper  levels.  Unless  methods  of 
mining  and  support  in  such  cases  are  altered 
in  time,  serious  difficulties  must  be  experi- 
enced when  stoping  such  ureas. 

At  one  time  it  was  usual  to  believe  that 
the  quartzites  of  the  Eand  would,  as  it  was 
called,  '  arch  then. selves  naturally  '  by 
successive  cavings,  and  that  the  disturb- 
ances due  to  subsidence  would  not  reach 
the  surface  unless  very  shallow  depths  only 
were  involved.  This  view  is  now  entirely 
exploded,  for  cracks  of  magnitude,  the 
movements  of  which  have  been  care- 
fully measured,  have  appeared  on  surface, 
and  their  origin  underground  has  been 
traced  definitely;  in  one  case  this  origin 
lies  at  approximately  1,500  ft.  vertically 
below  the  surface,  and  in  anoiher  at  1,200 
ft.  This  subject  is  dealt  with  pretty  fully 
in  the  reports  of  the  Government  Mining 
Engineer  for  the  Union  of  South  Africa  for 
1011  and  following  years,  being  also  fully 
illustrated  by  diagrams. 

When  it  became  obvious  that  in  order  t  > 
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meet  the  changing  conditions  due  to  the 
increase  of  '  weight  '  in  the  workings  of  some 
of  the  mines,  new  methods  would  ha\ 
be  applied,  sand-filling  was  introduced  with 
the  greatest  benefit,  but  it  has  up  to  the 
present  been  applied  on  a  really  large  scale 
to  but  a  few  mines,  although  experimented 
with  on  a  smaller  scale  by  a  further  num- 
ber. (Details  of  the  methods  used  in  sand- 
filling  need  not  be  given  here,  since  the 
practice  has  become  pretty  general  and  data 
has  been  given  in  various  papers.) 

That  sand-filling  alone  is  going  to  be  the 
current  support  required  by  our  heaviest 
mines  is  unlikely,  for  two  reasons  : — 

(1)  Sand-filling  is  most  difficult  to  apply 
to  current  stopes  contemporaneously  with 
the  advance  of  the  faces  and  sufficiently 
close  to  them  to  prevent  the  caving-in  and 
sagging  of  the  hanging-wall  in  the  space 
between  the  sand-filling  and  the  face. 

(2)  The  great  depth  of  the  workings  of 
the  future  causing  increased  difficulties  in 
the  lowering  of  the  sand  and  in  dealing  with 
the  water  which  must  necessarily  be  used 
for  its  transport.  '  Dry  '  lowering  of  sand 
into  the  mine  is  now  being  successfully 
applied  however,  and  therefore  part  of  the 
above  water  difficulty  is  obviated. 

Sand-filling  can  be  and  is,  however,  satis- 
factorily used  as  support  to  the  hanging- 
wall,  where  the  ore  has  been  mined  over 
large  areas,  the  hanging  wall  is  thus 
allowed  to  settle  en  masse  and  the  till- 
ing controls  and  minimises  the  extent 
of  settlement.  This  applies,  however,  to 
its  full  extent  only  to  those  mines  not  sub- 
jected at  the  time  of  sand-filling  to  exces- 
sive weight,  as  the  sand-filling  can  then  be 
done  before  the  collapse  of  the  hanging- 
wall.  In  mines  already  subjected  to  great 
pressure  there  would  be  no  large  areas 
standing  open,  unless  this  type  of  filling  was 
used  as  an  adjunct  to  some  system  of 
thorough  packing.  Thus  sand-filling,  can 
best  be  used  as  a  preventive  rather  than 
as  a  cure.  As  one  example  of  the  preven- 
tive use  of  sand-filling  at  the  early  stages 
in  the  life  of  a  mine  the  shaft  pillars  could, 
with  useful  effect,  be  surrounded  by  sand 
in  anticipation  of  the  time  when  increased 
'weight'   might  reasonably   be  expected. 

There  remain,  therefore,  the  following 
methods  of  supporting  hanging-wall  in  such 
close  proximity  to  the  working  faces  as  is 
required  in  our  heaviest  mines,  to  prevent 
accidents  to  the  workers  and  the  hanging- 
wall  from  caving. 

(1)  The  packing  or  stowage  of  waste  rock 


which  is  either  broken  during  development 
or  stoping  operations  or  specially  broken 
the  purpose.  This  system  has  its  special 
uses,  and  should  undoubtedly  be  more 
generalh  used  on  the  Rand  than  it  is  at 
present.  The  failure  to  so  use  waste  rock 
more  generally  is  due  chiefly  to  the  under- 
ground lay-out  must  usual  on  these  mines, 
and  also  to  difficulties  created  by  the  angle 
of  dip,  when  such  dips  lie,  say,  between  15° 
and  40°. 

(2)  The  square  set  method  of  timbering 
so  well  known  in  many  mining  districts  of 
the  world  is  entirely  unused  in  the  stopes 
"ii  the  Rand,  due  chiefly  to  the  absence  of 
local  suitable  timber  and  the  high  cost  of 
imported  timber  and  of  skilled  labour. 

(3)  The  use  of  round  timber  for  props, 
stulls  and  pigstyes  are  other  methods  which 
are  now  largely  used,  especially  in  the  last 
form.  There  are  many  mines  now  using 
pigstyes  of  both  round  and  square  timber 
with  great  success — in  preference  to  leaving 
pillars — thereby  solving  some  of  the  diffi- 
culties of  the  support  of  the  hanging-wail 
at  reasonable  cost,  for  the  moment.  Quite 
recently  a  new  form  of  built-up  pigstye, 
consisting  of  blocks  of  end-grain  timber 
spiked  to  binding  planks,  has  been  develop- 
ed and  largely  experimented  with  on  the 
Central  Rand:  data  as  regards  this  form  of 
pigstye  will,  I  believe,  be  made  available 
by  Mr.  Hilton,  of  the  Village  Main  Reef, 
shortly  in  the  form  of  a  paper,  and  it  is  only 
necessary  here  to  say  that  indications  to 
date  are  such  as  to  believe  that  this  form  of 
pigstye  will  supercede  other  and  more  gener- 
ally known  forms  very  largely.  It  must  be 
recognised,  however,  that  no  form  of  pig- 
stye, which  is  not  filled  either  with  waste 
or  reef,  is  of  the  least  use  for  the  support  of 
heavy  ground  except  for  the  most  temporary 
purposes.  With  the  undoubted  increase  to 
be  expected  in  the  cost  of  suitable  timber  in 
the  future,  however,  together  with  the  in- 
creasingly large  proportion  of  the  stoped-out 
areas  which  will  have  to  be  covered  by  any 
form  of  pigstyes  in  order  to  keep  the  work- 
ings safe,  the  cost  of  this  method  must  be- 
come  prohibitive,  especially  when  the  stop- 
ing widths  are  gri  at  In  the  Ferreira  Deep 
to-day  as  high  a  proportion  as  61£%  of  the 
area  stoped  in  a  given  month  lias  had  to  be 
covered  with  packs  to  ensure  safety. 

(4)  The  packing  of  ore  actually  broken  at 
stope  faces. — In  the  writer's  experience  this 
is  tin-  only  method  which  entirely  meets 
the    requirements — in    workings    where    the 
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conditions  of  '  weight  '  as  exist  underground 
in  some  of  our  mines  to-day  and  which  will 
more  commonly  exist  in  more  of  our  mines 
in  the  future.* 

Systematic  packing  as  a  means  of  sup- 
porting one  of  the  most  treacherous  hang- 
ing-walls of  any  mine  on  the  Kand  is  a 
method  not  previously  untried  here,  since 
it  was  applied  at  the  Robinson  and  Ferreira 
Gold  Mines  some  years  prior  to  its  applica- 
tion at  the  Ferreira  Deep,  with  complete 
success. 

The  indirect  advantages  gained  by  this 
system  of  supporting  the  hanging-wall  of  a 
mine  more  than  outweigh  the  cost  incurred. 
Some  of  these  advantages  are  : — 

(1)  Increased  efficiency  due  to  not  cutting 
pillars. 

(2)  Increased  efficiency  due  to  the  con- 
trolled '  weight  '  assisting  in  the  breaking 
of  the  ore. 

(3)  Increased  efficiency  in  working  due  to 
the  prevention  of  the  falls  of  hanging-wall 
which  would  impede  stoping  operations. 

(4)  Increased  efficiency  in  shovelling  by 
the  concentration  of  broken  ore  in  limited 
areas,  as  the  packs  prevents  the  scattering 
of  the  ore  when  blasting  takes  place. 

(5)  Increased  efficiency  due  to  the  saving 
of  time  in  bar-rigging  and  dismantling  or 
repairing  tracks,   shoots,  pipelines,  etc. 

(6)  Immunity   from  accident. 

It  is  only  perhaps  necessary  to  especially 
refer  to  the  second  and  last  of  the  foregoing 
advantages. 

For  the  proper  use  of  the  effect  of 
'  weight  '  in  breaking  it  is  necessary  to  have 
the  continuous  downward  movement  of  the 
hanging-wall  under  proper  control.  This 
action  of  '  weight  '  can  be  seen  most  mark- 
edly on  a  stope  face  which  has  been  left 
standing  for  a  few  days.  In  such  a  case  it 
is  necessary  before  stoping  again  takes  place 
to  dress  down  the  face  and  remove  the  large 
flakes  of  ore  which  have  become  partially 
detached  from  the  solid  by  pressure, 
and  the  whole  face  is  found  to  sound 
'  drumnry  '  when  tesfed.  As  a  further  proof 
of  this  effect  of  '  weight  '  in  improving  the 
breaking  conditions,  it  is  interesting  to  note 
that  since  systematic  packing  has  been 
general  throughout  the  Ferreira  Deep  Mine 
an  all-round  reduction   in  the  contract   rates 

•Notb.— For  details  of  this  system  and  I"  arrive  at  a  knowledge 
of  what  are  actually  the  underground  conditions  on  some  of  the 
mines  of  the  Rand,  see  the  paper  by  Q  Hildick-Smith  and  Paul 
Sella,  entitled  "Systematic  Packing  Underground  at  the 
Ferreira  Deep  Mine  (published  in  this  Journal)  which  should  he 
studied  in  conjunction  with  the  present  one  as  they  are  com- 
plementary to  each  other.  Fvv  this  reason  it  has  purposely  been 
arranged  that  the  two  papers  should  he  read  and  published  to- 
gether, thereby  avoiding  unnecessary  repetition. 


paid   for   stoping   of   from    10%   to  20%   has 
been  possible. 

'f'he  effect  of  systematic  packing  on  acci- 
dents is  no  less  marked.  Before  tile  altera- 
tion of  system  of  support  of  the  hanging- 
wall  had  been  applied  throughout  the  mine 
the  loss  of  stope  faces  due  to  the  caving  in 
of  the  hanging-wall  was  a  frequent  occur- 
rence, as  many  as  nine  stope  faces  being 
temporarily  rendered  unavailiable  for  work- 
ing in  a  single  month.  On  the  other  hand, 
since  systematic  packing  has  been  general, 
during  the  past  Hour  years,  no  single  stope 
face  has  been  similarly  lost,  the  packs  hav- 
ing supported  till  threatened  falls  of  hang- 
ing-wall with  safety,  and  the  casualty  list 
of  workers,  which  was  previously  most 
serious,  has  been  reduced  to  normal. 

A  most  noteworthy  claim  for  this  system 
of  support  lies  in  the  attitude  of  the  work- 
men affected  1>\  it.  When  it  was  first 
introduced  it  met  with  much  criticism  and 
opposition,  and  newcomers  to  the  mine  even 
now  unthinkingly  scoff  at  it  and  claim  that 
money  is  being  wasted  in  unnecessary  pre- 
cautions,, but  in  all  cases  they  become 
strong  advocates  of  the  system  even  after 
only  ;i  short  experience,  and  quickly  make 
complaints  to  officials  if  they  think  packing 
is  being  neglected.  Experience  with  this 
system  has  the  curious  effect  of  giving  all 
its  devotees  a  feeling  of  insecurity,  however 
undeserved,  in  any  mine  where  the  system 
is  not  in  use,  wherever  an  area  of  hanging- 
wall  of  more  than  a  few  yards  square  is 
found  unsuppi  irted. 

Conclusions. — In  the  writer's  opinion 
there  is  a  grave  moral  to  he  learned  by  the 
Hand  as  a  result  of  the  experience  gained 
at  the  Ferreira  Deep,  which  unless  taken  to 
heart  and  acted  upon  in  advance  of  the  time 
when  it  becomes  essential,  will  cause  very 
serious  loss  of  profits,  unnecessary  danger 
to  those  employed  in  mining  our  deeper 
levels,  and  which  mighi  even  have  the  effect 
of  rendering  necessary  the  closing  down  of 
some  of  the  less  profitable  of  the  deep  level 
mines  after  large  amounts  of  capital  have 
been  expended  on  their  equipment  and 
development. 

The  exigencies  of  finance  make  necessary 
two  factors  which  have  an  important  bear- 
ing on  the  methods  of  mining  adopted  from 
the  beginning  of  a  mine's  life.  The  first  is 
that  the  deeper  mines  are  necessarily  con- 
fined to  a  few  only  in  the  first  instance, 
and  not  until  these  have  proved  their  suc- 
cess arc  others  opened  up  alongside  of  them; 
the    second   factor,    and    this   has    an    equal 


July  1917     /'.   CazalU—Tht    Support  oj   U,<    Underground  Working*  in  tU  Mine*  oj  tin    Hand 


bearing  on  results,  is  that  the  capital  avail- 
able and  the  time  factor  in  the  opening  up 
of  a  deep  level  mine  on  the  Eand  prevent  the 
adoption  of  the  ideal  method  of  working 
home  from  the  boundaries  towards  the 
shafts,  and  call  in  practice  for  the  adoption 
of  exactly  the  reverse  method. 

Consider  the  effects  of  these  two  points : 
A  deep  level  mine  begins  work  in  virgin 
ground  surrounded  on  all  sides  by  normal 
conditions  in  the  formation  which  is  to  over- 
lie the  workings  of  the  future.  No  undue 
stress  due  to  'weight'  is  experienced,  and  the 
hanging-wall  of  the  workings  is  therefore 
free  from  the  shattering  effects  which  it  will 
experience  in  the  future.  The  '  weight  '  to 
be  supported  in  the  beginning  is  not  even 
that  which  is  due  directly  to  the  depth  of 
the  workings,  since  the  limit  of  elasticity  of 
the  formation  is  not  reached  until  some 
time  after  ore  has  been  mined  over  large 
areas,  nor  have  the  effects  of  neighbouring 
workings  to  be  considered,  since  these  are 
as  yet  non-existent.  A  false  sense  of 
security  is  engendered,  and  the  early  be- 
haviour of  the  hanging-wall  is  taken  as  an 
index  of  its  future  behaviour.  A  standard 
of  production  both  in  output  per  labourer 
and  in  gross  is  set,  which  requires  a  great 
deal  of  moral  courage  on  the  part  of  the 
technical  advisers  and  very  pronounced 
evidences  of  the  inadequacy  of  the  system 
of  support  in  use,  before  it  can  be  departed 
from  and  the  output  deliberately  reduced 
during  such  time  as  systematic  packing  of 
ore  is  being  introduced.  That  is,  unless 
the  system  is  started  from  the  first  only 
ut>;tt  moral  courage  and  foresight  on  the 
part  of  the  mining  engineers  responsible  can 
prevent  the  debacle  which  is  as  certain  as 
is  anything  in  our  very  inexact  science  of 
mining. 

It  must  be  remembered  that  there  are' 
already  several  mines  on  the  Eand  whose 
workings  lie  at  vertical  depths  of  between 
four  and  five  thousand  feet — two  mines  at 
least  have  reached  a  plane  below  this  latter 
figure — and  that  the  formations  lying  above 
and  very  generally  also  below  the  gold- 
bearing  conglomerates  consist  of  exception- 
ally hard  and  inelastic  quartzites  which 
splinter  freely ;  further,  that  so-called 
'  pressure  bursts  '  are  already  very  preva- 
lent in  some  of  the  deeper  mines ;  these 
consist  of  the  sudden  release  of  tension  in 
the  rock,  acompanied  by  loud  reports  when 
large  pieces  of  the  working  face  become 
detached  and  are  shot  considerable  distances 
awav   from    the    face.     The    causes   of   this 


phenomenon  have  been  the  subject  of  much 
discussion,  but  there  can  be  no  doubt  that 
it  is  increasing  with  depth,  although  more 
pronounced  in  some  areas  than  in  others. 
Pillars  left  in  situ  are  specially  prone  to 
this  behaviour,  so  much  so  that  in  mines 
where  pressure  bursts  are  common  it  is 
necessary  to  '  house  '  the  pillars  with  tim- 
ber, for  the  protection  of  the  workmen. 

The  first  mining  operations  in  a  deep  level 
mine  of  the  Eand,  where  later  much  trouble 
with  the  hanging-wall  must  certainly  be 
anticipated,  begin,  therefore,  under  condi- 
tions which  do  not,  on  the  face  of  things, 
call  for  ultra  careful  mining  methods  b°ing 
adopted,  and  where  precautions  if  taken 
from  the  first  have  the  appearance  of  waste 
of  money  and  of  an  exhibition  of  undue 
caution ;  neglect  of  these  is  therefore  almost 
inevitable  unless  where  personal  experience 
or  study  of  such  conditions  in  actual  prac- 
tice has  stamped  the  matter  definitely  on 
the  memory  and  conscience  of  those  respon- 
sible for  laying  out  such  a  policy  of  working 
from  the  commencement.  It  has  already 
been  shown  how  difficult  is  the  introduction 
of  such  methods  later,  until  the  damage  has 
already  been  done  and  loss  of  profit  and 
needless  danger  has  made  itself  felt. 

The  second  point  to  consider  is  the  finan- 
cial impossibility  of  postponing  production 
until  all  the  breaking  of  ore  could  be  car- 
ried on  from  the  boundaries  working  home- 
wards. There  is  no  doubt  that  if  financial 
considerations  did  not  make  this  impossible 
all  engineers  would  prefer  to  adopt  the 
practice  of  concentrating  on  the  develop- 
ment of  the  properties  to  their  boundaries 
first  and  then  mining  all  ore  from  the 
boundaries  towards  the  shaft,  exhausting 
the  areas  of  payable  ore  in  one  operation 
and  abandoning  once  and  for  all  the  worked- 
out  areas,  after  stowing  therein  all  waste 
and  any  unpayable  ore  broken.  There  is 
no  doubt  also  that  only  thus  could  the 
safest  and  cleanest  mining  possible  be  done 
and  with  the  least  difficulty  in  the  support 
of  the  hanging-wall,  but  even  granted  this 
ideal  method  of  working  was  possible,  the 
writer  is  of  the  opinion  that  in  areas  on  the 
Eand  where  '  weight '  is  really  already  tell- 
ing it  would  still  be  essential  to  support  the 
hanging-wall  of  these  stopes  by  the  syste- 
matic packing  of  ore. 

Unfortunately  the  delay  in  opening  up  a 
mine  on  the  principle  of  working  from  the 
boundaries  homewards  would  be  so  great 
that  the  loss  of  interest  on  the  money  invest- 
ed   in    equipment   and    development   would 
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make  the  scheme  impracticable.  A  combina- 
tion of  the  present  and  the  ideal  methods  of 
development  and  exploitation,  however,  is 
in  some  cases  possible,  and  especially  so  in 
the  case  of  the  greater  number  of  the  Far 
East  Rand  mines,  where  the  dip  of  the 
formation  and  system  of  development,  in 
large  blocks,  lend  themselves  to  reaching 
the  boundaries  of  the  properties  much 
earlier  than  can  be  done  generally  on  the 
Rand,  and  it  is  here  urged  that  those 
responsible  for  these  properties  should  so 
lay  out  their  development  as  to  allow  of 
mining  by  this  method  at  the  earliest  possi- 
ble moment,  even  though,  through  force  of 
circumstances,  they  are  obliged  to  com- 
mence exploitation  on  the  other  and  more 
usual  system. 

With  regard  to  shaft  pillars,  the  writer  is 
of  opinion  that  within  a  comparatively  few 
years  it  will  be  recognised  that  shaft  pillars, 
left  for  the  support  of  vertical  shafts,  are 
not  only  unnecessary  but  an  actual  danger 
on  our  deeper  mines,  and  that  under- 
ground lay-outs  will  be  so  designed  as 
to  do  away  with  them  entirely,  except 
where  large  areas  of  very  low  grade  ore 
exist  in  the  position  of  the  shaft  pillars. 
This  will  require,  however,  a  complete  revo- 
lution of  all  preconceived  ideas,  and  is  a 
subject  which  is  worthy  of  being  dealt  with 
in  a  paper  by  itself  at  some  future  time ; 
meanwhile  we  have  to  recognise  that 
methods  of  support  adopted  must  take  into 
consideration  the  facts  that  vital  shaft 
pillars  do  exist,  which  are  often  quite  inade- 
quate  in  strength  for  their  purpose  or  the 
strain  which  later  will  be  imposed  upon 
them. 

The  writer  is  conscious  of  the  many  omis- 
sions and  the  incompleteness  of  these  notes 
on  a  subject  which  is  almost  endless  in  its 
variations  and  of  such  vital  importance  to 
miners,  but  these  papers  have  purposely  not 
been  overloaded  with  detail  because  of  the 
danger  of  the  criticism  and  attention  which 
it  is  hoped  they  will  originate,  being  diverted 
to  such  details  instead  of  being  directed  to 
the  vastly  important  main  issue  of  the 
system  of  support  to  he  applied  to  our 
workings ,  and  the  al>sohite  necessity  of  such 
support  being  decided  upon  and  applied 
before  it  is  apparently  required.  It  is,  in 
the  writer's  opinion,  so  essential  that  this 
should  he  done,  and  done  in  time,  that  it  is 
safe  to  prophesy  that  no  mine  on  the  Cen- 
tral Rand  will  be  other  than  a  struggling 
concern  subject  to  grave  danger  of  constant 
collapse  in  ten  years'  time  from  now,  unless 


worked  entirely  on  the  plans  outlined  in  this 
paper  or  supported  by  some  other  method, 
as  yet  untried  on  the  Band,  which  gives 
support  concurrently  over  practically  the 
whole  of  tin  areas  stoned  while  access  to 
such  areas  remains  necessary.  Such  a  sys- 
tem, must,  however,  admit  of  the  continu- 
ous settlement  of  the  overlying  strata  being 
under  control,  and  must  abandon  once  and 
for  all  the  present  fallacy,  disbelieved  wher 
carefulh  considered  and  yet  so  often  acted 
on  in  practice,  tliat  resistance  to  settlement 
of  the  whole  country  is  possible  at  any  but 
comparatively  shallow  depths.  Not  alone 
can  this  prophesy  be  applied  to  the  Central 
Hand,  but  it  is  also  applicable  to  certain 
areas  of  the  Germiston  district  and  to  parts 
of  the  Far  East  Rand;  such  areas  will 
require  the  same  treatment  within  the  same 
period  or  they  will  behave  similarly. 

The  bulk  of  the  foregoing  notes  was  writ- 
ten between  three  and  four  years  ago  while 
the  writer  was  on  a  holiday  trip  to  the  Old 
Country,  and  while  the  position  was  such 
that  on  this  subject  advocates  of  the  prin- 
ciple here  outlined  were  like  voices  crying 
in  the  wilderness.  Since  that  time  it  is 
interesting  to  note  that  many  engineers, 
managers  and  members  of  underground 
staffs  have  inspected  the  reef  packing  sys- 
tem in  actual  practice  and  the  conditions  of 
the  hanging-wall  to  which  it  has  been  neces- 
sary t<>  apply  it,  and,  as  a  consequence,  to- 
day the  system  is  receiving  more  support 
and  agreement  than  would  have  been  the 
ease  at  that  time  had  this  paper  then  seen 
the  light  of  day. 

If  any  one  man  is  to  have  the  credit  for 
introducing  the  ore  packing  system  to 
tlie  Hand  it  should  be  given  to  Mr.  Paul 
Selby,  who  first  introduced  it  on  the  Robin- 
son Gold  Mine  in  1906  while  holding  the 
position  of  Acting  Manager  of  that  mine, 
and  who  subsequently  extended  its  use  to 
the  Ferreira  Gold  Mine  at  the  end  of  1907. 
Since  then  the  details  have,  of  course,  been 
largely  developed  under  Mr.  Trump  at  the 
Ferreira  Deep  and  Mr.  Palmer  Carter  at 
the  Robinson  Gold  Mine,  both  of  which 
mines  are  to-day  still  running  and  not 
merely  memories  and  holes  in  the  ground, 
solely  due  to  the  use  of  systematic  ore 
packing. 

This  paper,  together  with  a  proposed  com- 
plementing- paper  bv  Lt.-Col.  Trump, 
D.S.O.,  aiid  Mr.  G.  Hildick-Smith,  would 
have  been  presented  much  earlier  but  for 
the  fact  •  that  Mr.  Trump  left  tor  active 
service    in    Flanders    and    France,    and    that 
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Mr.     Hildick-Smith  s    absence    in    German  thanks  for  the  amount   of  work  thev  have 

West  and  later  promotion  to  another  mine  j   put  into  their  paper  and  for  the  preparation 

have  necessitated  delay  in  presenting  them.  of  the   photos,   slides  and  diagrams    which 

Messrs.    Smith    and    Selby   deserve    your  have  served  jointly  for  both  papers. 

SYSTEMATIC    PACKING    UNDEEGEOUND  AT  THE  FEEEEIEA    DEEP  .MINE. 
P>\   G.    Bildick-Smith,   B.Sc.   (President     Sc.  and  Paul  Selby,  B.Sc. 


The  Ferreira  Deep  Mine  now  consists  of 
the  following  original  mines : — The  Ferreira 
G.M.,  including  the  original  Worcester 
G.M.  (to-day  called  the  Outcrop  Section) 
and     the    Ferreira     Deep     (Deep     Section). 


ground    and    pillars    left    in    the    mine    are 
Looked   upon   as   the   fulcrum  over  which   a 
large    area    of   the    overlying   strata    of   this 
section  of  the  Central  Band  is  bending. 
Referring  now  to  the  Deep  Section  of  the 


Fig.     1. 


These  mines  were  amalgamated  in  1912  to 
form  the  present  Ferreira  Deep  The  posi- 
tion of  this  mine  relative  to  the  surround- 
ing' mines  of  the  Central  Hand  is  shown  in 
Fig.  1. 

The  reasons  for  the  somewhat  sudden 
alteration  in  the  nature  of  the  hanging-wall 
at  the  Ferreira  Deep,  and  hence  the  neces- 
sity for  introducing  systematic  packing  can 
be    easily    understood,     if    the    blocked-out 


mine  only,  the  blocked-out  ground  here  had 
been  completely  isolated,  due  to  the  fact 
that  in  the  adjoining  mines  practically  no 
solid  ground  has  been  left  standing  for  some 
\  ears  near  the  Fei  ■  a  Deep  b<  lundaries. 
The  same  c  mditions  existed  nine  years  ago 
n  i  lie  original  Ferreira  Gold  Mine.  It  is 
interesting  to  note  that  both  of  the  original 
mines  now  forming  the  Ferreira  Deep 
passed    through    the    same    phases    under- 
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ground.  At  the  commencement  of  the  life 
ach  mine  the  hanging-wall  consisted  of 
a  naturally  strong  quart zite,  and  pillars 
were  cut  along  the  drives  and  in  the  stopes 
to  support  the  hanging-wall  whieh,  at  that 
stage,  called  for  no  more  support  than  aver- 
age Rand  hanging-wall.  As  stoping  con- 
tinued over  large  areas,  the  weight  of  the 
superincumbent  strata  began  to  affect  the 
condition  of  the  hanging-wall,  more  timber 
was  used,  combined  with  the  increased  cut- 
ting of  pillars.  Eventually  the  weight  to 
supported  by  the  blocked-out  ground  and 
pillars  became  so  great  that  the  blocks  and 
pillars  punched  through  the  hanging-wall  or 
burst  out  altogether.  The  nature  of  the 
hanging-wall  was  completely  changed 
throughout  the  mine  and  became  verj 
broken  and  dangerous,  causing  stupes  to 
cave  and  shafts  to  give  trouble.  Under 
these  conditions  systematic  packing  in  con- 
junction with  the  removal  of  pillars,  which 
were  replaced  by  packs,  was  resorted  to, 
thus  saving  the  mine. 

The  reefs  mined  to-duy  are  the  Alain  Beef 
Leader  and  South  Eeef.  On  the  western 
section  of  the  mine  the  Main  Eeef  Leader 
directly  overlies  the  Main  Eeef,  and  in  the 
upper  levels  of  the  mine  the  top  bands  of 
the  Main  Eeef  were  usually  included  in  the 
one  stoping  face,  the  average  stoping  width 
in  these  cases  being  about  92  inches.  In 
the  eastern  section  of  the  mine  the  Main 
Reef  Leader  only  is  stoped,  the  Main  Eeef 
being  separated  from  it  by  a  very  thick 
parting,  the  average  stope  width  of  the 
Leader  stopes  in  this  area  being  70  in.  The 
average  Leader  stoping  width  over  the 
whole  mine  is  now  73  in.  The  South  Eeef 
overlies  the  Main  Eeef  with  80  ft.  of  inter- 
vening quartzite,  the  average  stoping  width 
'in  the  South  Eeef  being  01  in.  Generally 
speaking,  the  hanging-wall  of  the  South 
Reef  is  stronger  and  more  elastic  than  that 
of  the  Main  Eeef  Leader ;  this  is  often  due 
to  the  effect  of  South  Reel  pillars  and 
blocked-out  ground  having  a  punching 
effect  through  to  the  Main  Reef  Leader. 
An  interesting  example  of  this  i-  described 
in  the  appendix  No.  1.  The  dip  of  the 
reefs,  as  \\  ill  be  seen  fri  m  I  he  sect  ii  in  Fig 
2.  varies  in  the  Outcrop  Sefftipn  from  80° 
to  29°;  in  the  Deep  Section  the  average  dip 
i-  29°.  Other  things  being  equal,  the  sys- 
tem of  packing  adopted  depends  on  the 
degree  of  the  dip. 

Systematic   packing  as   employed  on    the 
Deep  Section  —Prior  to  the  amalgai 
in  10T2  trouble  was  first  experienced  on  the 


Deep   Section  in  the  shaits      A  rough  idea 

t   the  position  of  the  shafts  with  regard  to 

the   reels  can   he   obtained   from   the   shaft 

a,    1'iu;.  2.        Unfortunately    tin1 
pillars  left  with  tl  nal  system  of  sup- 

porting  the  hanging-wall  1>\    pillars  wei 
such    a.   size    :  ■  Men    as    to   defeat    the 

i  for  which  they  were  cut.  Li  order 
to  relieve  the  pressure  on  the  shaft  pillars 
a  sand-filling  scheme  was  adopted,  ami 
actual  filling  commenced  in  -lime,  1910, 
773,629  i'  ii-  i  f  sand  being  tilled  into  the 
areas  shown  (black)  in  Fig.  3  (see  next  pa 
v-  the  breaking  up  of  the  hanging-wall 
all  over  the  Deep  Section  of  the  mine  con- 
tinued and  stopes  were  constantly  caving, 
with  a  consequent  decrease  in  the  tonnage 
mined,  systematic  packing  ra  the  stoped 
"in  areas,  a-  st  pe  faces  advanced,  was 
adopted  with  excellent  results  such  as  had 
been  obtained  several  years  previously  in 
the  Outcrop  Section. 

The  various  methods  of  packing  in  stopes 
of  the  Deep  Section  which  have  been  found 
ti!  he  most  efficient  are  as  follows: — 

(A.)  racking  in  typical  Main  Reef  Leader 
machine  stopes  of  an  avi  rage  stoping  width 
of  75  in. — In  this  class  of  stope  the  hang- 
ing-wall is  usually  so  had  as  to  necessitate 
packs  being  built  within  from  six  to  eight 
feet  of  the  machine  benches.  The  packs 
are  built  of  broken  ore  from  the  current 
stope  faces,  and  are  supported  in  the  first 
instance  by  timbers  and  lagging  poles  as 
shown  in  Fig.   4.     The  foundation  timbers, 
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I  _  5,  are  about  l<t  in.  in  diameter  and 
L0  tt.  apart,  carefulh  placed  in  hitches,  but 
withi iut  headb  ards  It  i  i  ent  ial  that 
these  timbers  should  be  set  in  such  a  \\a.\ 
as  best  to  withstand  the  shock  from  blast- 
which  would  be  impossible  were  head- 
hoards  employed.  Lagging  poles,  12  ft. 
long  l'\  3  in,  in  diameter  at  the  small  end 
(old  pipes  or  rails  are  als  ■  used)  are  placed 
ss  the  timbers,  beyond  which  they  pro- 
ject    ah   ut     1     ft       The    lagging    poles    arc 
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placed  about  1*2  in.  apart  to  allow  for 
'  wings  '  being  built  on  to  the  pack,  a 
'  wing  '  being  a  lateral  extension  to  the 
original  pack  formed  by  placing  lagging 
poles  over  one  of  the  stull  posts  of  the 
original  pack  between  the  ends  of  its  lagging 
poles  and  over  a  new  timber  placed  as 
required,  thus  the  pack  foundation  is  widen- 
ed and  packing  continued  off  the  new  exten- 
sion. An  important  point  in  the  actual 
stonewalling  operations,  when  building 
packs  of  this  type,  is  that  care  should  be 
taken  in  building  the  back-wall  of  the  pack 
shown  (batched)  in  Fig.  4.  This  wall  must 
be  so  built  that,  when  the  timbers  and  lag- 


ging poles  fail  or  are  removed,  only  the 
filling  falls  away  (see  Fig.  4A).  The  advan- 
tages of  this  type  of  pack  are : — 

1.  Timbers  and  lagging  poles  can  be 
withdrawn  and  used  over  again. 

2.  If,  due  to  pressure  or  blasting,  timbers 
become  broken  or  fail,  only  the  filling  falls 
away,  the  main  pack  still  supports  the 
hanging-wall. 

It  is  essential,  in  building  packs  of  this 
type,  that  the  back  and  retaining  walls  are 
commenced  with  the  main  footwall  as  a 
foundation,  and  not  built  on  loose,  broken 
rock.  Tin-  retaining  wall  farthest  from  the 
stope   face   should  at   all  times  lie  built   up 
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ahead  of  the  one  nearest  the  face.  This 
saves  time  and  cost  in  packing,  as  the  rock 
from  the  blast  is  shot  into  the  pack.  In 
this  way  the  actual  packing  operations  con- 
sisl  of  carefully  building  the  walls  of  the 
pack,  the  centre  being  filled  with  loose  r  c]  . 
mostly  through  the  medium  of  the  blast. 
Tacks  of  the  above  type  are  found  most 
satisfactory  in  stopes  where  heavy  blasting 
is  done.  This  type  of  packing  can  be  adopt- 
ed must  successfully  in  stopes  dipping  a 
angles  from  10°  to  3.")°.  The  maximum 
angle  of  dip  suitable  fi  r  this  type  of  pack 


of   packing    used    is    that    above    described. 
and  modifications  of  this  type  of  pac 
employed  with  a  view  to  the  saving  of  time 
and  timber.     Originally  pigstyes,  as  gb 
in   Fig.    6,    were   used  either  alone   or  as   a 
foundation  for  packing.     The  pigstyes  were 
built  either  of  square  or  round  timbi  r  8  ft 
long  by  5  in.  thick,  square  timber  being  the 
easiest  to  handle  in  steeply  inclined  stopes. 
The  foundation  on  which  a  pigstye  is  built 
-ists   of   two   lagging    poles    set    as   stull 
pieces  (Fig.  6)  and  by  the  time  these  poles 
are  broken  by  the  subsidence  of  the  bane- 


Fig.    4A. 


would  depend  on  the  nature  of  the  footwall 
and  is  governed  by  the  question  of  safety, 
for  in  the  event  of  the  timbers  falling  away 
where  the  dip  is  too  steep,  the  rock  might 
roll  down  the  stope  and  be  a  source  of 
danger.  Generally  speaking,  in  stopes 
dipping  steeper  than  35°,  a  pigstye  founda- 
tion for  the  pack  is  safer.  Sohd  ground  is 
sometimes  used  as  a  pack  foundation. 

(B.)  Packing  in  Main  Reef  Leader  and 
Soutli  Reef  stopes  of  an  average  stoping 
width  of  66  in. — The  stoping  in  this  class 
of  stope  is  generally  done  by  small  machines 
or  hand  labour,  the  blasting  is,  therefore, 
riot   so  heavy   as   in   stopes  where  the   type 


ing-wall,  the  pigstye  has  been  tightened 
sufficiently  to  stand  by  itself.  When  pig- 
styes arc  built  near  the  stope  faces  they 
are  either  filled  in  with  broken  ore  or  wast, 
rock,  and  on  the  side  nearest  the  stope  face 
broken  ore  is  stacked  to  act  as  a  buffer 
against  blasting,  and  thus  prevent  the  pig- 
stye, before  it  has  become  tightened  bj 
weight,  from  being  blasted  out.  Occasionally 
the  pigstye  is  tightened  in  position  by  the 
use  of  wooden  wedges.  Recently  packs  have 
been  substituted  for  pigstyes  to  save  timber, 
the  type  of  pack  used  in  this  case  is  a  modi- 
fied form  of  the  pack  already  described 
in   Section   A.   short   lagging   poles   in   some 
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during  the  same  period.  Fig.  9  shows 
graphically,  in  square  fathoms,  the  areas 
stoped  and  covered  1>_\   reef  parks,  monthly 
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as  much  as  half  or  more,  as  can  be  seen  in 

(Fig.   OA.).      This  compressing  effect  on  the 

packs  lias  the  result  of  making  reclamation 
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cases  being  substituted  for  the  timbers,  and 
in  other  eases  a  back-wall  is  built  up  either 
off  a  suitable  foundation  on  the  footwall  or 
off  a  lagging  pole,  old  pipe  or  rail  laid  across 
two  jumpers  placed  in  holes  drilled  in  the 
footwall.    as  shown   in    Fig.    7.     Packing   in 


Fig.    T. 

close  proximity  to  the  working  face,  and 
therefore  subject  to  blasting,  requires  to 
be  done  with  more  care  than  packing  away 
from  the  vicinity  of  blasting. 

(C.)  Packing  in  jihtces  not  subjected  to 
blasting. — In  such  places  where  the  hang- 
ing-wall has  to  be  supported,  pigstyes,  pre- 
ferably built  of  old  timber,  or  packs  of  waste 
rock  only  and  of  the  type  shown  in  Fig. 
7  are  generally  used. 

Area  covered  by  pads. — Fig.  8  is  a  stope 
plan  of  a  Main  Reef  Leader  stope  packed 
with  packs  of  the  type  described  in  Section 
A,  the  packs  being  shown  hatched.  In  such 
stupes  from  4"2  to  70  of  the  area  stoped 
out  was  covered  by  pack's  during  191G. 
In  the  South  Heel'  slopes  the  area  packed 
varied  from  32  to  66  "  of  the  areas  stoped 
during  the  same  period.  Fig.  9  shows 
graphically,  in  square  fathoms,  the  areas 
stoped  and  covered  by  reel  packs,  monthly 


and  quarterly  averages  for  South  Roof  and 
Main  Reef  Leader  from  the  inception  of  the 
packing  t<  date.  The  main  feature  to  be 
noted  from  this  table  is  the  gradual  increase 
in  the  percentage  of  the  ana  stoped,  which 
has  been  covered  h\  reef  packs  as  the  nunc 
became  heavier,  from  15  in  July,  1911,  to 
•"'7  in  December,  1916.  Under  the  old 
system  of  leaving  pillars  in  the  Main  beef 
Leader  and  South  Reef  stopes,  from  ;,  to 
10  of  the  blocked-out  ground  was  lefi  as 
pillars  above  and  below  the  drives  and  in 
the  stopes. 

Pipe     lines    and    intermediate     tracks. — 

Systematic  packing  facilitates  stope  water- 
ing and  the  supply  of  compressed  air  to  the 
machine  stopes,  as  pipe  lin.  s  are  placed 
through  the  stopes  away  from  the  stope 
lace  and  behind  the  packs  so  that  pipes  are 
rarely  put  out  of  order  by  blasting.  From 
the  pipe  lines  down  the  stopes  horizontal 
branch  lines  are  connected  where  required 
and  extended  to  the  stope  faces.  Inter- 
mediate tracks  are  laid  between  the  packs 
at  distances  of  about  50  ft.  apart  through 
the  stope  (see  Fig.  S).  On  these  the  ore  is 
ttammed  to  fixed  footwall  chutes.  This  is 
found  to  be  the  most  efficient  means  of  re- 
moving broken  ore  from  a  stope  dipping  at 
20°,  but  the  packing  system  makes  inter- 
mediate tracks  on  this  angle  of  dip  still 
more  efficient,  as  in  a  large  machine  stope, 
for  example,  where  packs  are  only  lOft. 
from  the  face  and  a  bench  has  been  blasted 
between  the  pack  and  the  face,  the  quick 
clearing  away  of  the  broken  ore  is  facilitated 
by  means  of  small  trucks  run  close  to  the 
face,  and  bar-rigging  can  be  commenced 
sooner. 

Reclamation  of  ore  originally  [Kicked  in 
the  first  period  of  working. — Systematic 
packing  of  ore  and  waste  rock  entails  two 
distinct  periods  of  working,  the  original 
packing  following  the  stope  faces  may  be 
looked  upon  as  the  first,  and  the  reclama- 
tion of  the  ore  in  the  packs  the  second 
period.  Generally  speaking,  the  result  of 
systematic  packing  is  that  the  hanging-wall 
over  the  stoped-out  area  settles  en  masse. 
the  packs  preventing  caving  over  large 
areas.  Again,  the  result  of  the  slow  sub- 
sidence of  large  areas  of  hanging-wall  is 
that  the  packs  and  pigstyes  become  com- 
pressed to  such  an  extent  that  a  few 
months  after  sloping  is  finished  the  original 
sloping  width  is  reduced,  in  some  cases,  by 
as  much  as  half  or  more,  as  can  be  seen  in 
(Fig.  9A.).  This  compressing  effect  on  the 
packs  has   the  result  of  making  reclamation 
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work  an  easier  and  safer  operation  than  it 
would    otherwise   be,    due    to   the   fact    that 


at   this   stage   the   hanging-wall  has  lost   its 
original    liveliness    and    assumes    more    the 
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nature  of  a  dead  weight,  and  also  due  to 
tlie  fac-t  that  the  packs  are  then  so  tightl.x 
squeezed  (see  Fig  Id)  that  they  remain 
in  position  without  am  foundation  of  timber 
or  pigstyes,  so  much  so,  that  small  portions 
of  packs  of  whatever  size  required,  can  be 
left  temporarily  when  necessary,  as  support 
as  reclamation  proceeds,  to  hold  up  any  bad 
portion  of  the  hanging-wall.  A  few  cases 
have  occurred  where  it  lias  been  necessary 
to  drill  and  blast  out  the  packs.  It  is  inter- 
esting to  note  that,  Figs.  9A  and  10  were 
obtained  from  photographs,  taken  on  the 
same  day,  of  different  portions  of  the  same 
reef  pack  at  distances  of  50  ft.  from  each 
other. 

Reclamation  work  amongst  packs  is 
greatly  facilitated  by  the  original  interme- 
diate tracks,  these,  together  with  water- 
pipe  lines  and  chutes,  being  left  in  the 
stcpes  after  the  first  period  of  working. 
The  hanging-wall  is  supported  during  the 
removal  of  the  original  packs  by  the  use  of 
systematic  temporary  supports  in  the  form 
of  lagging-poles,  combined  with  the  repack- 
ing of  the  waste  rock  found  and  also  by  pig- 
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styes,  as  shown  in  Figs.  10A  and  11.  In 
rare  cases  parts  of  the  original  pack  have 
been  left  where  the  hanging-wall  is  ver\ 
dangerous,  but  on  the  whole  the  quantity 
of  ore  unrecoverable  from  the  original  packs 
is  negligible.  In  any  case  this  is  more  than 
counterbalanced  by  the  extra  ore,  which  is 
often  left  inadvertently  in  the  hanging  or 
footwall  during  the  original  stoping  opera- 
tions being  at  this  stage  taken  out.  (Note 
the  footwall  band  of  South  Reef  shown  in 
Fig.  10.)  As  reclamation  proceeds  a  good 
supply  of  water  is  used  to  facilitate  sorting 
and  for  the  final  washing  of  the  footwall. 
In  reclamation  work  no  definite  system  of 
secondary  packing  is  employed,  as  it  is 
better  to  adopt  the  method  considered  most 
suitible  in  each  ease.  Th.1  essential  points 
are  that  as  little  new  timber  as  possible  is 
used,  and  only  waste  rock  left  behind.  The 
general  idea  of  the  second  working  is  to 
obtain  all  the  ore  possible  with  a  maximum 
of  safety  at  the  time  of  working,  as,  after 
the  reclamation  work  is  finished,  the  extent 
to  which  the  old  stopes  cave  in,  except 
in    special    cases,     is    of    no    consequence, 
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Reclamation  work,  as  far  as  possible,  is 
carried  out  under  the  general  principle  of 
working  from  the  boundary  homewards,  but 

in  some  cases  ribs  of  unreclaimed  packs  are 
left  while  reclamation  work  is  proceeding 
nearer  home.  These  are  to  prevent  the 
hanging-wall  caving  against  the  reclamation 
face,  and  are  also  eventually  recovered. 
Reclamation  work  is  greatly  facilitated  by 
keeping  correct  and  up-to-date  pack  plans 
of  the  whole  mine,  the  packs  being  shown 
on  the  plan  as  they  are  built  and  marked 
off  when  reclaimed. 

Conclusions. — Systematic  packing  saved 
the  current  underground  workings  .  of  the 
Ferreira  Deep  and  has  greatly  im- 
proved the  safety  conditions  of  work- 
ing. The  leaving  of  reef  pillars  as  a 
support  for  the  hanging-wall  in  a  mine  sub- 
ject to  such  pressure  as  occurs  in  the  Fer- 
reira Deep  has  proved  valueless  and  most 
dangerous.  The  result  of  pressure  on  a 
pillar  is  shown  on  Fig.  12.  in  such  a  case 
the  pillar  itself  is  a  source  of  danger.  The 
actual  effect  of  the  underground  conditions 
at  the  Ferreira  Deep  on  the  cost  of  working 
is  difficult  to  determine,  as  although  there 
is  the  obvious  cosl  of  systematic  packing, 
against    this    must     he     set    the    increased 


efficiency  obtained  in  stoping  where  no 
pillars  are  being  cut,  and  where  the  pres- 
sure, due  to  the  weight  of  the  superincum- 
bent strata,  is  used  to  assist  in  the  actual 
breaking  of  the  ore.  Where  packing  is  done 
with  ore  and  the  packing  has  to  be  com- 
iii. 'need  suddenly  on  a  large  scale,  the  effect 
on  the  tonnage  mined  and  on  the 
cost  of  working  is  felt  until  reclama- 
tion work  can  begin  to  influence  the 
tonnage  and  costs.  It  is  obvious  that  when 
the  stage  is  reached  at  which  a  tonnage  is 
obtained  from  the  reclamation  of  packs  in 
the  second  working  equivalent  to  the  ton- 
nage packed  each  month  in  the  first  work- 
ing, the  maximum  tonnage  is  being  obtain- 
ed with  the  best  costs  possible  under  the 
prevailing  underground  conditions,  assum- 
ing,  of  course,  that  the  mine  lias  reached  a 
staL'.-  about  the  middle  of  its  life.  Fig.  13 
shows  graphically  the  tonnage  mined,  re- 
claimed from  reef  pack's,  total  reclaimed 
and  also  the  quantity  of  ore  packed,  in 
quarterly  averages  from  the  inception  of  the 
ore  packing  system  on  the  Deep  Section  to 
date.  With  systematic  packing  the  only  pil- 
lars left  in  the  first  working  are  those  above 
drives  (when  the  drives  have  been  driven  on 
reef)  aid  tic-;.,  are  only  left  temporarily  to 
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prevent  stoppages  in  the  tramming.  Occa- 
sionally a  pillar  is  cut  to  facilitate  the  reduc- 
tion of  the  stoping  width,  the  pillar  being 
taken  out  as  soon  as  the  new  hanging-wall 
has  been  supported  by  packs.  The  support 
of  the  hanging-wall  by  means  of  systematic 
packing,  which  acts  as  a  cushion  mi  which 
the  superincumbent,  strata  can  gradualh 
settle,  has  also  the  general  effect  of  reduc- 


The  good  results  obtained  from  the  vari- 
ous methods  of  packing  for  the  support  of 
the  underground  workings  of  the  mines  of 
the  Rand  are  now  becoming  more  fully  rea- 
lised than  formerly,  as  it  is  becoming  more 
usual  in  the  mines  to  find  conditions  under- 
ground  approximating  more  nearly  to  those 
which  exist  on  the  1-Vrreira  Deep.  A  point 
which  should   not   be  overlooked,   when  de- 


Fig.  12. 


ing  to  a  very  great  extent  the  brittleness  of 
what  would  otherwise  be  a  ver\  short  and 
broken  hanging-wall.  In  a  mine  where 
packs  are  standing,  ventilation  schemes  can 
easily  be  arranged,  the  hoisting  conditions 
are  improved  h\  the  underground  sorting 
doc  •  in  reclamation  work,  and  also  cleaner 
mining  is  done,  as  less  extraneous  finely 
broken  waste  rock  is  hoisted. 


ciding  on  the  adoption  of  an  ore-packing 
system  for  a  mine  on  the  Hand,  is  that  once 
having  commenced  the  packing  of  ore  it  is 
essential  that  sufficient  packing  be  done  to 
render  the  reclamation  of  the  packs  possi- 
ble', which  cannot  be  hoped  for  if  packing 
is  at  any  time  curtailed  to  maintain  uni- 
form monthly  outputs. 

In  order  that  others  may  benefit  perhaps 
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ill  some  measure  by  previous  experience 
this  paper  has  been  written.  Our  thanks 
are  due  to  Mr.  Percy  Cazalet  for  valuable 
suggestions,  and  to  Messrs.  Spicer,  Robin- 
son, and  Harrison  for  the  drawings  and 
some   of  the   photographs. 

For  the  complete  understanding  of  this 
subject  this  paper  should  be  read  in  con- 
junction with  a  paper  entitled  "Notes  on 
the  Support  of  the  Underground  Workings 
of  the  Mines  of  the  Rand,"  by  Percy 
Cazalet,    which    is    purposely    published    in 


Reef  Leader  between  the  15th  and  17th 
levels  was  mined  two  years  before  the 
South  heel  below  the  15th  level.  This 
South  LV  i  block  had  therefore  time  to  act 
as  a  punch,  and  caused  a  distinct  change 
in  the  nature  of  the  hanging-wall  in  the 
Main  iiec  f  Leader  stopes  between  tin'  15th 
and  17m  levels — the  hanging-wall'  in  thes' 
stopes  being  good  to  a.  line  parallel  with  the 
line  of  strike  about  110  ft.  below  the  15th 
level— below  this  line  the  hanging-wall  was 
\ei\     lagged    and    had    an    induced    vertical 
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Fig.    14. 


this  Journal,  the  two  papers  being -comple- 
mentary to  each  other. 

Appendices. 
Appendix  No.  1. — The  following  is  an 
interesting  example  of  the  results  of  pillars 
punching.  Prior  to  the  amalgamation  of 
the  Ferreira  and  Ferreira  Deep  properties, 
a  boundary  pillar,  30  ft.  in  width,  was  left 
in  the  South  Reef  and  the  Main  beef 
Leader,  between  these  two  mines  15 
ft.  being  on  either  side  of  the  boun- 
dary line.  Tile  South  Reef  was  left 
in  situ  from  below  the  15th  level  for  about 
five  years  after  it  bad  been  stoped  out  above 
i bat  level    as  shown  on  Fig.  14.     The  Main 


cleavage.  Eventually  when  the  only  Main 
l!ecf  Leader  left  in  situ  was  that  below  the 
17th  level,  very  distinct  cracks  appeared 
passing  up  through  the  hanging-wall  along 
the  south  side  of  this  level,  the  pillars  on 
the  north  side  of  the  level  burst  out  and 
wefe  replaced  by  packs  and  the  whole  of 
the  level  setted  with  very  heavy  timber 
which  required  constant  renewal.  On  the 
south  side  of  the  South  Reef  boundary 
pillar  stoping  was  done  four  years  prior  to 
the  stoping  on  the  north  side  of  the  pillar, 
with  the  result  that  the  south  side  of  the 
pillar  has  been  punched  two  feet  into  the 
loot  wall,    while   the    hanging-wall   remained 
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quite  sound,  the  opposite  effect  was  pro- 
duced south  of  the  boundary  pillar  in  the 
Main  Reef  Leader,  where  distinct  cracks 
were  induced  parallel  and  close  to  the  pillar, 
causing  the  hanging-wall  to  cave.  Two 
years  after  the  South  Reef  above  the  boun- 
dary pillar  bad  been  mined,  when  sand- 
rilling  operations  were  in  progress  in  the 
stoped-out  area,  it  was  noticed  that  the 
water  from  the  sand-filling  drained  through 
the  cracks  in  the  South  Reef  footw  11  into 
the  17th  level  Main  Reef  Leader.  Fig. 
1  I  shown  more  clearly,  perhaps,  the  various 
effects  of  the  punching  action  above  de- 
scribed. 

Appendix  No.  ■!. — Numerous  modifica- 
tions of  the  general  method  of  packing  and 
the  uses  to  which  the  modified  svstems  can 
be  put  can  be  easily  imagined.  Lor  instance 
(a)  on  the  Robinson  Mine,  in  1011,  approxi- 
mately 120,000  tons  of  Main  Reef  were 
broken  and  packed  in  scattered  packs  in 
order  that  at  a  later  date  it  would  be  possi- 
ble to  return  and  reclaim  this  low  grade 
reef  as  well  as  the  Main  Reef  areas  left 
unmined  between  the  packs,  (b)  In  the 
upper  levels  of  the  Robinson  Mine,  where 
the  dip  is  steeper  than  35°,  it  was  found 
possible  to  stopp  the  Main  Reef  under  a 
parting  of  as  little  as  30  in.  bv  building  in 
rib  packs  of  broken  Main  Reef,  which  were 
extracted  at  a  later  date.  In  these  cases 
the  overlying  Main  Reef  Leader  had  been 
stoped  approximately  twenty  years  pre- 
viously and  many  of  the  stopes  bad  been 
reclaimed  only  a  few  years  prior  to  the 
starting  of  the  mining  of  the  Main  Reef 
under  the  parting.  This  svstem  worked 
well  in  dips  varying  from  35°  to  55°. 

Mr.  Percy  Cazalet  (Member):     Members 

will  note  and  probably  regret  an  absence  <>1 
detail  in  (he  two  papers  just  read,  notably 
on  the  question  of  cost  of  packing.  These 
omissions  are  intentional  and  not  accidental, 
for  two  reasons  :  — 

( 1 )  It  is  impossible  to  discuss  questions  of 
cost  fairly  without  also  knowing  the  condi- 
tions and  being  able  to  assess  the  counter- 
vailing advantages  in  £  s.  d.  at  the  same 
time:  this  would  have  introduced  a  flood  of 
detail. 

(2)  It  was  especially  desired  to  direct  the 
discussion  and  criticism  which  these  papers, 
in  view  of  the  importance  of  the  subject 
dealt  with,  ought  and,  I  hope,  will  originate, 
to  essentials  and  the  main  point  of  the 
necessity  for  supplying  support  continu- 
ously and  IN  TIME  and  BEFORE  this  becomes 


essential     due      to      dangerous     conditions 
developing. 

Such  data  as  is  necessary  can  be  supplied 
in  the  answer  to  discussion  which  will  wind 
up  the  papers. 

The  reasons  for  reef  packing  being  dealt 
with  in  detail  in  the  complementary  paper 
me  that  this  system  is  as  yet  strange  aud 
out  of  the  experience  of  many  on  the  Rand, 
and  that  it  has  already  actually  succeeded  in 
dealing  with  exceedingly  dangerous  condi- 
tions in  a  safe  and  efficient  manner.  No 
claim  is  made  that  this  is  the  only  possible 
way  of  meeting  similar  conditions  of  danger 
and  enormous  weight,  but  we  do  claim  that. 
it  is  the  only  practicable  way  which  was 
economically  possible  in  the  case  of  the 
Ferreira  Deep,  and  probably  in  a  number 
of  other  mines  on  the  Rand  which  must 
expect  and  should  anticipate  similar  be- 
haviour of  the  formations. 

Personally,  I  know  of  no  other  method 
which  would  fully  have  met  the  con- 
ditions at  the  Ferreira  Deep  and  other 
mines  using  reef  packing,  but  if  others 
should  be  devised  and  applied,  it  is 
essential  that  they  allow  of  immediate, 
general  and  continuous  support,  applied 
within  as  little  as  10  ft.  of  the  current  face, 
and  never  leaving  any  openings  between 
support  in  the  stoped-out  areas  of  as  much 
as  20  ft.,  or  it  will  fail  to  meet  the  condi- 
tions of  the  future,  which  we  must  expect 
and  anticipate. 

The  following  is  a  list  of  mines  using  con- 
tinuous  packing,  which  list  is  probably  not 
complete: — Reef  packs  and  waste  packs: 
Ferreira  Deep,  Robinson,  City  it  Suburban. 
City  Deep,  and  the  E.R.P.M.  Waste 
alone  :   Modder  B. 

Mr.  Percy  Sherwell  regrets  his  inability 
to  be  present  this  evening,  and  informs  me 
he  is  entirely  satisfied  that  reef  packing  is 
essential  on  the  City  Deep.  The  squeeze 
is  so  great  that  from  50  odd  inches  stopes  so 
packed  have  squeezed  to  36  in.  in  from  nine 
to  twelve  months,  but  the  ore  has  been  suc- 
cessfully recovered  and  the  areas  perma- 
nently filled  with  sand. 

You  have  now  a  full  description  of  what 
is  meant  by  the  reef  packing  system  to 
which  I  referred,  as,  to  my  mind,  the  only 
remedy  yet  discovei'ed  for  really  heavy 
ground  on  the  Reef.  I  do  not  say  it  is  go- 
ing to  be  the  only  remedy,  hut  it  is  the  orth- 
otic yet  known. 

I  hope  we  will  get  a  full  discussion,  and 
that   some  of  those  who  have  had  an  oppor- 
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tunity  of  working  with  the  system  will  give 
their  experience. 

The  Chairman:  I  am  sure  you  will 
accord  a  most  cordial  vote  of  thanks  to  the 
authors  of  these  two  complementary  papers. 
.My   ignorance  of   the   subjeel    prevents  me 

from  passing  any  technical  comment  upon 
either  paper,  but  I  would  like  to  say  that 
both  have  fascinated  and  interested  me 
immensely,  and  I  am  sure  that  other  lay- 
men who  may  be  present  will  have 
thoroughly  enjoyed  stieh  a  clear  and  concise 
introduction  to  the  subject.  To  mining 
men  the  papers  present  in  concrete  form  a 
very  important  subject  for  consideration  and 
discussion,  and  I  hope  those  with  experi- 
ence of  the  subject  will  open  a  valuable  dis- 
cussion of  the  papers. 

I  have  much  pleasure  in  moving  a  most 
cordial  and  hearty  vote  of  thanks  to  the 
authors  for  their  papers,  for  the  immense 
amount  of  trouble  which  they  have  taken 
in  preparing  the  excellent  plans  and  photo- 
graphs which  accompany  the  papers,  and 
for  the  very  clear  way  in  which  they  have 
presented  the  subject  matter  to  us.  1  will 
ask  Mr.  Kotze  if  lie  will  kindly  second  the 
motion. 

Mr.    R     N.    Kotze    (Member):     I    have 

much  pleasure  in  seconding  the  vote  of 
thanks  to  the  authors  of  these  two  papers. 
I  came,  not  to  speak,  bul  to  listen  and  to 
learn,  and  I  have  listened,  and  I  hope  I 
have  learned  something  from  what  I  have 
heard  to-night.  It  will  give  me  great  plea- 
sure to  peruse  these  papers  at  leisure  and 
gel  further  knowledge  from  them.  I  think 
these  two  papers  are  of  very  great  value, 
and  I  trust  that  there  will  be  a  very  large 
discussion  upon  the  various  points  raised. 
I  would  like  to  suggesl  that  the  discussion 
be  not  confined  to  the  particular  methods 
of  supporting  hanging  indicated  in  the 
papers,  but  he  extended  to  the  methods 
that  are  in  vogue  on  other  mines,  methods 
that  have  contributed  largely  in  the  pasl 
,md  will,  I  hope,  contribute  more  largely 
in  the  future,  to  the  safety  of  workmen. 
Mr.  Cazalet  has  drawn  attention  to  the  in- 
creased safety  thai  has  resulted  from  the 
adoption  of  the  method  in  the  Ferreira 
Deep  and  other  mines. 

One  of  the  principal  things  to  which  we 
should  pay  moie  attention  here  is  this  ques- 
tion of  safety  against  falls  from  hanging. 
It  is  no  credit  to  us  to  indicate  year  b\ 
year  the  number  of  deaths  due  to  falls  from 


hanging,  which,  from  that  cause  alone,  is 
nearly  as  much  a--  the  whole  death  rate 
from  accidents  in  the  best  regulated  Euro- 
pean countries,  and  more  than  half  as  large 
as  the  Australian  death  rate,  where  metal- 
liferous mining  is,  as  in  South  Africa,  also 
more  extensive  than  coal  mining.  I  have 
dealt  with  the  subject  from  time  to  time 
in  my  Annual  Reports;  I  continually  bar]) 
on  the  same  theme,  and  I  am  very  glad 
that  the  combined  Societies  have  come  for- 
ward, and  that  papers  of  this  merit  have 
been  produced.  Personally,  I  shall  watch 
the  further  discussion  of  these  papers  with 
very  great  interest.  I  think  the  more  light 
we  can  thrown  upon  the  subject  the  better. 
The  more  people  think  of  these  things  and 
act  on  the  suggestions  thej  pick  up,  the 
better  it  will  be  for  us  in  the  future. 
•  A  cognate  subject  which  seems  to  me  to 
have  some  bearing  is  the  question  of  sub- 
sidences, as  to  how  far  the  surface  is 
affected  by  these  talk,  not  so  much  by  the 
falls  as  by  the  settling  down  of  the  ground. 
Mr.  Cazalet  has  indicated  that  we  have  had 
the  surface  affected  at  points  1,500  ft.  above 
the  point  mined.  Up  to  that  depth,  we  are 
certainly  not  safe.  The  question  is  of  im- 
portance, of  course,  in  securing  surface 
structures,  such  as  buildings  and  mine  plant 
and  also  for  the  safety  of  railways.  I  have 
had  to  give  particular  attention  to  the 
matter  in  the  past,  and  I  should  like  to 
heai-  some  discussion  on  the  subject  it  pos- 
sible. 

I  would  like  to  have  had  the  opinions  of 
the  authors  on  the  question  whether  the 
method  adopted  at  the  Ferreira  Deep  has 
had  the  result  of  minimising  shocks.  It  is 
still  a  doubtful  question  whether  shocks 
originate  also  from  the  subsidence  of  large 
masses  of  ground,  without  the  bursting  of 
pillars.  We  know  that  the  bursting  of 
pillars  is  the  cause  of  violent  shocks;  for 
instance,  the  bursting  of  a  pillar  near  the 
shaft  of  the  Ferreira  Deep  was  the  cause  of 
the  most  violent  shock  we  have  ever  had. 
I  have  heard  it  said  that  it  was  the  effect 
of  the  shock,  but,  in  my  opinion,  it  was  the 
immediate  cause  of  the  shock,  the  primary 
cause  being  of  course  the  pressure  due  to 
weight. 

Mr.  Cazalet  has  already  indicated  that 
the  method  he  suggests  is  to  be  adopted  in 
areas  which  are  very  largely  mined  out,  and 
50  are  not  applicable  to  most  of  the  areas 
in  the  Far  Fast  Rand,  lor  example;  but 
even  there  I  think  a  little  more  light  on  the 
subject     would     be     usehil.  We    have    had 
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mines  in  the  Far  East  Rand  where,  even 
in  comparatively  small  areas,  the  hanging 
has  come  in  to  such  an  extent  that  stop'es 
have  been  lost.  I  dare  say  many  members 
present  will  have  knowledge  of  such  occur- 
rences, and  their  experience  in  those  areas 
will    he   useful. 

It  has  given  me  very  great  gratification 
to  come  here  to-night  and  listen  to  the 
papers,  and  I  shall  follow  the  discussion 
with  great   interest. 

Mr.  C.  D.  Leslie  (Member):  I  would 
like  to  say  that  these  papers  have  come 
forward  at  a  verj  opportune  moment.  One 
of  the  greatest  problems  in  deep  level  min- 
ing will  he  the  support  of  mine  workings. 
If  it  were  not  for  the  reticulation  of  dikes 
throughoul  our  measures,  in  which  Nature 
has  been  very  good  to  us,  our  difficulties 
would  have  been  very  much  greater  than 
they  air'  to-day.  Over  large  areas  in  the 
Far  East  Rand  we  have  ribs  of  rich  reef 
alternating  with  ribs  of  unprofitable  reef 
which  are  left  unmined  and  act  as  sup- 
ports, almost  as  do  dikes.  Notwithstanding 
that,  it  appears,  as  one  gets  deeper  into 
the  ground,  the  more  one  finds  that  falls 
of  hanging  wall  are  very  local,  and  that  the 
"hanging"  breaks  away  in  patches  probablj 
en  account  of  the  increasing  brittleness  of 
the  rock  and  the  greater  pressure  per  square 
inch  as  greater  depths  oi  mining  are  reach- 
ed. In  deep  level  mining  one  can  never 
say  when  we  are  protected  even  by  dikes 
or  by  ribs  of  ground,  by  large  areas  left  in- 
tact, or  by  pillars.  I  think  we  can  all 
cordially  agree  with  the  authors  of  these 
papers  that  we  must  protect  every  step  of 
our  journey  in  deep  level  mining.  I  think 
we  ought  to  he  very  grateful  that  the  sub- 
jecl  has  been  brought  up,  and  I,  like  others 
here  to-night,  will  follow  with  interest  the 
discussion   which    will   ensue. 

Mr.  E.  C.  J.  Meyer  (Member):  Some 
three  or  four  years  ago,  on  the  mines  of 
the  East  Rand  Proprietary  group  of  mines, 
1  was  faced  with  some  difficult  questions 
with  regard  to  falls  of  hanging,  as  pressure 
bursts  were  of  frequent  occurrence,  and  it 
seemed  very  difficult  to  find  any  suitable 
means  of  preventing  them  and  the  accom- 
panying fall.-  ot  rock.  I  had  the  good  for- 
tune to  be  invited  by  Mr.  Cazalef  to  inspeel 
the  reef  packing  system  at  the  IVrreila 
Deep,  of  which  imitation  I  availed  myself, 
Modifications  of  this  system  were  applied 
to    these    mines    with    considerable    benefit 


and  advantage  to  the  underground  work- 
ings, the  accident  rate  from  falls  of  hang- 
ing being  considerably  reduced. 

I  may  here  state  that  the  problem  on  the 
East  Hand  Proprietary  Mines  is  somewhat 
more  difficult  than  in  most  mines,  because 
of  the  steepness  of  the  strata  which  aver- 
ages 48°.  It  was  often  found  impracticable 
to  build  reef  packs  on  this  pitch,  and  square 
timber  packs  had  to  be  resorted  to.  Ordi- 
nary blue  gum  timber  is  sewn  up  into 
6  in.  x  4  in.  x6  ft.  and  8  ft.  long,  and  pack- 
ed into  square  hollow  packs.  There  are 
several  places  in  the  underground  workings 
where  large  and  extensive  subsidence  of 
hanging  can  be  seen  resting  entirely  on 
these  packs  and  still  allowing  admission  in- 
to the  stopes  in  which  these  subsidences 
have  taken  place. 

As  regards  the  effect  of  this  system  on 
the  stoping  efficiency,  I  quite  agree  with 
Mr.  Cazalet  that  a  considerable  increase  in 
breaking  efficiency  has  been  possible, 
amounting  from  10  to  20  ,  and  some- 
times even  as  much  as  25c  .  To  my  mind, 
the  most  notable  feature  accompanying 
this  system  is  the  smaller  consumption  of 
explosives  Before    the    adoption    of    this 

system,  owing  to  the  very  hard  nature  of 
the  reef  in  this  particular  locality,  blasting 
gelatine  was  universally  used,  but  since  its 
adoption  no  blasting  gelatine  has  been  used 
in  stoping,  gelignite  having  been  found 
sufficiently  strong   for  the  purpose. 

I  would  like  to  take  this  opportunity  of 
thanking  Mr.  Cazalet  not  only  for  his  paper 
to-night,  but  also  for  giving  me  this  infor- 
mation when  I  was  much  in  need  of  it, 
some   three  or  four  years  ago 

Mr.    Palmer   Carter   (Member):     I    think 

it  may  be  said  that  the  subject  of  these  two 
papers  is  a  very  weighty  one  in  more  ways 
than  one,  and  about  the  weightiest  subject 
we  shall  have  in  mining  in  years  to  come. 
I  am  specially  interested  in  the  papers,  as 
I  happen  to  have  been  connected  with  all 
the  mines  mentioned,  starting  at  the 
Ferreira  Deep  in  1807,  when  we  had  no 
weight,'  and  no  one  in  those'  days  thought 
we  were  going  to  have  any.  Since 
then  we  have  found  that  gravity,  even  at 
this  end  of  the  Southern  Hemisphere  acts 
sometimes.  In  the  ease  of  the  old  Robin- 
son, it  is  a  coincidence  that  to-day  is  the 
day  that  the  mine  was  estimated  to  he 
finished, — the  30th  June,  1917.  If  some 
systematic  system  of  packing  had  not  been 
introduced    and    kept    up    in    that    mine    we 
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would  have  been  finished  before  this  date. 
but,  from  present  indications,  I  think  it 
may  finish  on  the  30th  June  later  on,  bul 
I    would    not    like    to   say    the    v  This 

system  is  especially  useful  in  a  mine  like 
tlie  Robinson,  because,  in  the  first  place, 
we  have  no  block  ground  left  in  the  mine 
at  all,  and  our  task  is  working  an  old  mine 
over  again,  a  great  part  oi  which  caved 
before  its  re-opening.  We  ran  certainlj  saj 
we  need  a  system  oi  support  under  caved 
ground,  supports  which  are  very  close  to- 
gether. Ou  the  Robinson  at  the  present 
time  we  have  no  working  place  in  the  mine 
iiver  an  area  of  500  square  feet,  unsup- 
ported. That  is  our  maximum  area  unsup- 
ported. 

I  would  specially  like  to  congratulate  the 
authors  for  bringing  out  these  papers,  which 
are,  I  think,  the  most  interesting  we  have 
had  for  a  long  time,  the  discussion  on  which 
should  last  for  a  good  many  months.  The 
time  has,  I  think,  arrived  when  we  should 
hear  of  no  more  cases  on  the  Rand  of 
big  falls  of  hanging,  with  many  casualties. 
although  the  hanging  sounde'd  all  right. 
The  only  way  to  make  hanging  "  safe  "  is 
to  put  something  efficient  under  it  to  hold 
it  up,  and  I  think  that  is  being  gradually 
realised  on  the  Rand  to-day. 

Mr.  J.  E.  Healey  (Member):  I  am  very 
pleased  to  lie  able  to  thank  the  authors  for 
bringing  their  papers  before  us.  It  is  a 
subject  which  has  interested  me  for  a 
number  of  years.  I  have  not  personally 
visited  the  Ferreira  Deep,  where  the  parti- 
cular system  described  lias  been  carried  out, 
but  I  have  evolved  a  system  of  systematic 
packing  in  the  particular  area  'if  the  Con 
solidated  Main  Reef  mine,  in  which  1  am 
working.  On  the1  West  band  we  are  not, 
I  believe,  so  badly  off  with  regard  to 
'  weight.'  When  1  say  badly  off,  I  ought  to 
qualify  that  by  saying  that  we  are  actually 
using  '  weight,'  for,  it  we  can  control  the 
'  weight,'  as  Mr.  Cazalet  has  pointed  out, 
we  are  the  gainers.  The  whole  system  is 
not  to  hold,  but  to  control  the  hanging. 
That  is  what  we  are  attempting  to  do  in 
-nine   sections  of   the    West     band    to-day. 

Mr.  Percy  Cazalet:  I  would  be  very  glad 
to  hear  the  views  of  those  who  have  visited 
the  particular  systems  which  have  just  been 
outlined.  There  are,  I  believe,  two  or  three 
Inspectors  of  .Mines  present  who  could  give 
ns  their  views,  and  who  may  not  have  an 
opportunity   later.      I    think'    Mr.    de    Smidt 


and  Mr.  Marquard  are  present,  and  Mr. 
('arty,    one    of    the    Workmen    Inspectors    is 

also  hen',  and  1  sin  add  lie  very  glad  In  .-i.'.:r 
their  views. 

Mr.  S.  de  Smidt  (Visitor)  The  means 
et      supporting     hanging     has     particularly 

interested  me  -nice  the  beginning  of  1(11)0, 
when     en     the     Robinson     Deep.  We     then 

found  this  pressure  of  the  hanging  troubling 
ns  very  much.  Stopes  were  caving  in,  and 
we  weie  losing  stope  Paces  week  by  week. 
We  thereupon  started  a  system  ol  pig-styes, 
putting  them  in  fairly  regularly,  and  we 
then  found  the  trouble  decrease,  until,  after 
we  had  the  system  in  folia'  for  about  two  or 
three  years,  we  found  that  we  were  seldom 
l  i 'Milled  with  stopes  caving  in.  The  diffi- 
culty then  was  the  drive  pillars  punching 
into  the  hanging  and  bursting  out  into  the 
drives,  causing  accidents  and  stopping  work. 
Rig-styes  were  then  substituted  for  the 
drive  pillars  with  considerable  benefit,  and 
we  found  that  the  hanging  in  the  drives,  in- 
stead oi  breaking  up  and  our  having  to  have 
men  continually  trimming  it  down,  remain- 
ed good,  thus  diminishing  our  troubles  verv 
greatly. 

Mr.  Cazalet  made  the  remark'  that  he 
thought  reef-packing  as  practised  on  the 
Ferreira  Deep  was  the  only  system  con- 
sidered efficient.  There  are  some  mines  on 
the    Rand    to-day,    notably    the    Main    Reef 

West,  the  Robinson  Deep,  and  the 
City  ami  Suburban,  that  have  adopted 
lor  Mime  years  now  a  system  of  pig-stying, 
and  leaving  no  pillars,  and  I  think  that  the 
expei  ience  i  if  these  mine  -  has  been  thai 
they  have  been  able  to  control  the  hanging 
to  a  very  considerable  extent.  Where 
there  is  a  large  reef  width,  as  on  the 
Ferreira  Deep,  I  admit  that  the  practise  ot 
pig-stying  becomes  somewhat  difficult,  in 
mi,'  respect,  namely,  the  obtaining  of  suffi- 
cient waste  rock  for  rilling  the  pig-styes,  but 
mi  mines  where  there  are  only  a  few  inches 
of  reel  there  will,  as  a  rule,  be  plenty 
of  waste  rock  for  that  purpose.  There 
will  then  lie  no  necessity  for  joing  hack 
afterwards  and  re-claiming  the  packs.  I 
think'  it  is  a  subject  that  is  certainly  very 
interesting  to  mining  men,  and  will  become 
more  and  more  so  as  lime  goes  on,  and  out 
thanks  are  due  to  the  authors  of  these  papers 
for  their  remarks  on  this  verv  interesting 
subject. 

Mr.  Percy  Cazalet:     It  we  are  not  having 

any  further  discussion  to-night,    I   would   like 
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to  say  a  few  words  before  we  close.  Mr. 
Kotze  has  raised  the  point  as  to  whether 
earth  tremens  are  increasing  or  decreasing 
at  the  Ferreira  Deep  since  the  discontinu- 
ance of  the  cutting  of  pillars.  Then-  is  no 
question  but  that  they  have  increased  very 
materially.  We  have  had  periods  of  " 1 1 1  it •- 
scence  and  periods  of  very  active  business 
on  the  part  of  earth  tremors,  but  there  is 
no  question  that  the  general  result  is  that 
they  have  increased  very  materially ;  that 
is,  the  fewer  the  pillars  the  more  tremors 
we  have  had.  Of  course  those  who  have 
had  a  great  deal  of  experience  on  the  parti- 
cular spot  where  you  have  the  greatest 
weight  '  on  the  Rand  to-day,  which  is 
centred  around  the  Ferreira  Deep,  the 
Robinson,  and  the  Robinson  Deep,  are 
satisfied  that  earth  tremors  are  the  '  cause 
and  not  the  '  effect  '  of  the  bursting  of  the 
pillars.  I  know  we  are  at  variance  with  the 
view  expressed  by  the  recent  Commission, 
but  I  notice  that  in  the  view  given,  the 
Commission  hedged  and  included  what  we 
are  sure  is  the  main  cause,  as  a  possible 
auxiliary  cause. 

There  is  no  question  that  once  you  get 
weight  ' — and  by  '  weight  '  I  mean  some- 
thing reasonable  in  the  way  of  weight,  and 
not  just  local  weight  through  the  scaling 
and  peeling  of  the  hanging  wall — once  you 
get  '  weight  '  there  is  nothing  that  human 
ingenuity  can  do  to  resist  settlement,  al- 
though it  can  be  controlled  and  limited, 
and  the  sooner  we  give  up  that  notion  in 
mining  the  better :  to  prevent  subsidence 
in  such  cases  is  a  physical  impossibility. 
We  all  recognise  this  fact  of  course,  while 
in  practise  the  knowledge  is  not  always' 
acted  up  to. 

Mr.  de  Smidt  in  his  remarks  mentioned 
tlie  success  obtained  by  the  use  of  pig-styes 
on  several  mines,  and  there  is  no  question 
that  they  are  most  adequate  for  conditions 
suited  to  their  capacity.  The  City  and 
Suburban  gained  great  advantage  from 
them,  there  is  no  doubt,  since  it  discon- 
tinued cutting  pillars  and  used  pig-styes, 
but  it  has  been  found,  with  the  increase  in 
depth  and  the  increase  in  weight  that  it 
has  had  to  come  to  reef  packing  or  risk 
collapse.  In  the  upper  levels  pig-styes, 
were  satisfactory,  but  they  are  no  longer 
adequate  in  the  lower  levels  where  the 
weight  has  increased.  The  weight  condi- 
tions are  gradually  increasing  in  the  Central 
Rand,  and  the  sooner  we  recognise  that 
these  conditions  will  spread  to  all  thes-3 
mines,    and    that    no   mine    is    going   to   be 


isolated  from  the  effects  of  '  weight,'  the 
sooner  we  will  get  on  to  a  proper  basis  cf 
protecting  ourselves  against  the  effects  of 
settlement. 

The  Chairman:  Before  we  leave,  I  would 
just  say  the  papers  will  be  printed  in  the 
■Inn  Dials  of  each  of  the  two  Soeieties,  and 
the  authors,  I  understand,  will  reply  to  the 
discussions  of  both  Societies  at  one  and  the 
same  time. 

Mr.  R.  N.  Kotze:  I  hope  in  the  discussion 
which  will  ensue,  we  shall  not  only  have 
tin'  great  lights  of  the  Mining  Industry 
shining  in  the  discussion,  but  the  lesser 
lights  as  well.  We  would  like  to  hear  the 
opinion  of  Mine  Captains  and  other  under- 
ground workers,  who,  I  think,  can  tell  us  a 
great  deal  about  the  support  of  hanging  that 
we  do  not  know. 

Mr.  Percy  Cazalet:  There  are  a  number 
of  visitors  here  to-night  who  have,  perhaps, 
for  the  first  time  attended  any  meeting  such 
as  this,  and  1  would  seriously  call  their 
attention  to  what  they  are  losing  by  not 
being  members  of  one  or  other  or  several 
of  the  technical  societies  on  the  Hand.  The 
advantage  to  the  individual  is  enormous. 
The  mere  fact  of  rubbing  shoulders  with 
other  people  in  the  same  profession  is  a 
great  advantage:  the  Journals  are  exceed- 
ingly valuable,  especially  to  beginners  in 
any  branch  of  science  and  technology  and, 
in  my  opinion,  it  would  be  a  very  sound 
(lung  for  them  to  consider  the  advantages 
to  be  gained  by  joining  the  Societies.  Must 
of  them  offer  possibilities  of  membership 
at  very  reasonable  terms  indeed:  the  sub- 
scriptions are  quite  low  in  some  of  the  more 
junior  branches:  there  are  Studentships 
and  Technical  Associateships  and  positions 
of  that  kind  in  the  different  Societies,  so 
that  the  privileges  can  be  obtained  at  a 
very  reasonable  cost,  and  I  would  seriously 
suggest  to  those  present  who  are  not 
members  of  any  such  Societies,  that  it  is 
in  their  own   interest  to  join. 

Prof.  J.  A.  Wilkinson  proposed  a  very 
hearty  vote  of  thank's  to  the  Chairman  for 
presiding,  which  was  briefly  seconded  by 
Mr.  H.  A.  White. 

The  Chairman:     It  is  quite  unnecessary 

to  thank  me  for  occupying  the  chair  to- 
night. My  duties  have  been  extremely 
light,    anil    it   has   been   a   great   pleasure    to 
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me  to  preside  over  this  joint  meeting.  I 
appreciate  very  highly  the  kind  remarks 
which  have  been  made,  all  the  more  so  as 
they  have  come  from  representatives  of  the 
Chemical  Society  to  myself  as,  for  the 
moment,  representing  the  Engineers. 
The   meeting  then   terminated. 

Correspondence  and  Contributions. 


NOTES    ON    ORE    TREATMENT 
PILGRIMS  REST  ORE. 


OF 


The  following  is  a  recent  analysis  by  Mr. 
Andrew    F.  Crosse  on  current  ore:  — 

Ferric  oxide        ...  40-67 

Copper 0-20 

Alumina               ...          ...          ...  G'60 

Carb.    calcium    ...         ...         ...  5"16 

Carb.   magnesium          ...         ...  2"71 

Silicious  insoluble  residue       ...  37'7n 

Moisture              6-90 

Fuss         6-06 


100-00 
There  was  no  sulphur,  that  is,  no  iron  or 
copper  sulphides,  nor  was  there  any  arsenic 
<>r  antimony. 

Robert  Lindsay. 


Review. 

ELEMENTS    OF    PHYSICAL    SCIENCE. 

Edited  by  Wm.  Briggs,  LL.D.,  ALA.,  etc. 
7th  Impression,  3rd  Edition.  London  : 
University  Tutorial  1'ress,  Ltd.,  1017. 
168  pages.  Price  3s. 
This  book,  which  is,  according  to  the 
title  page,  specially  prepared  to  meet  the 
requirements  of  the  Matriculation  and 
Junior  Certificate  Examinations  of  the  Cape 
F/niversity,  has  already  reached  a  third 
edition  and,  therefore,  presumably  has  met 
tlir  wants  of  those  who  have  been  required 
to  use  it  for  this  purpose.  It  emanates 
from  a  press,  which  has  deservedly  got  a 
good  reputation  for  standard  text  books,  and 
this  book  is  well  up  to  that  standard.  The 
methods  of  experiment,  which  form  the 
basis  of  all  scientific  instruction,  are  clearly 
described,  and  undoubtedly  the  wide  experi- 
ence gained  in  using  the  book  for  class  work 
has  gradually  led  to  the  elimination  of  in- 
accuracies. In  a  bonk  of  this  character, 
however,  we  are  of  the  opinion,  that  every 
care  should  be  taken  to  make  everything  as 
nearly  perfect  as  it  is  possible  to  make  it, 
since  this  is  for  the  most  students  the  com- 


mencement and  foundation  ol  their  science 
work.  A  perusal  of  the  book  shows  that 
there  is  >till  room  tor  improvement  in  this 
respect.  The  method  of  preparing  phos- 
phorus given  on  page  82  is  obsolete,  and 
should  be  omitted.  Also,  would  it  not  be 
better  to  state  the  capacity  of  flasks  in  terms 
of  the  litre  rather  than  to  use  the  English 
measure  of  (fluid)  ounces'.'  In  South  Africa 
a  student  is  often  compelled  to  place  a 
greater  reliance  on  his  text  book  than  is 
the  case  in  European  countries,  and  this  is 
another  reason  why  the  information  he 
derives  therefrom  should  be  exact,  accurate 
and  up-to-date.  Generally  speaking,  we 
can  heartily  recommend  this  work. 

J.A.W. 

Notices   and  Abstracts  of  Articles  and 
Papers. 

MIXING. 

Ventilation  on  Wttwatersband  Mines  —  The 
Sub-Committee  of  the  Association  if  Mine 
Managers  dealing  with  this  subject  reported 
as  follows  : — "  The  question  of  ventilation,  so 
far  as  underground  workings  are  concerned,  is 
purely  a  mining  one,  which  is  influenced  by  the 
methods  of  working,  and  each  mine  must  be  taken 
on  its  own  merits,  as  it  is  impossible  to  generalize  ; 
consequently  this  Sub-Committee  feels  that  it  can 
only  emphasise  a  few  points  and  make  a  few  sug- 
gestions that  may  be  of  use  to  members  whose 
experience,  so  far,  has  not  brought  them  into  close 
touch   with   the  question. 

1.  Shaft  area  and  shaft  friction  are  very  import- 
ant factors  in  ventilation,  and  a  small  error  in  the 
fixing  of  the  shaft  dimensions  may  result  in  the 
shaft  friction  absorbing  the  greater  part  of  the 
ventilating    pressure.  The    question    is    affected 

materially  by  the  number  of  splits,  angles,  leakage, 
etc.,  all  of  which  have  to  be  taken  into  considera- 
tion. The  practical  test  of  a  well-ventilated  mine 
is  the  condition  of  the  atmosphere  throughout  the 
mine   where  men  are  at  work. 

With  the  existing  appliances,  it  is  an  easy  mat- 
ter to  get  large  volumes  of  air  down  a  mine,  but 
to  ensure  that  throughout  an  extensive  mine  every 
individual  shall  be  surrounded  by  a  healthy  atmos- 
phere requires  the  mine  to  be  laid  out  from  the 
very  beginning  with  this  object  in  view.  It  has 
been  suggested  that,  in  the  case  of  a  Witwaters- 
rand  mine,  where  very  high  air  velocities  are  dan- 
gerous on  account  of  the  dust  that  they  would  stir 
up  and  carry  along,  instead  of  one  large  fan  at 
the  surface,  a  number  of  smaller  fans  might  be 
installed  at  different  parts  of  the  winkings.  The 
system  of  putting  a  fan  at  every  level  to  ensure 
that  each  shall  receive  its  correct  proportion  of 
fresh  air,  would  have  some  advantages,  providing 
the  increased  probability  of  short  circuiting  could 
be  overcome. 

2.  A  fan  should  at  all  times  have  as  free  a  dis- 
charge as  possible. 

3.  In  Witwatersrand  mines  the  fan  should  be 
stopped  at  regular  intervals  to  enable  the  blades 
to  be   cleaned,   as  they  frequently   pick  up   a  large 
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amount  of  "  furring,"  which  adheres  to  the  fan 
blades  and  seriously  impairs  the  efficiency  of  the 
fan. 

t.  It  is  good  practice  to  have  a  recording  am- 
meter on  the  fan  circuit,  so  that  a  continuous 
record   is  kept  of  the  hours  of  work. 

5.  Door  frames  and  stoppings  of  brickwork  are 
found  in  practice  to  be  more  permanent  than  tim- 
ber,  consequently   cheaper   in  the   long   run. 

6.  In  downcast  shafts  the  timber  dries  out  very 
rapidly  This  can  be  remedied  by  the  use  of 
sprays  and   atomisers. 

7.  Where  a  mine  is  fan  ventilated  the  air  velo 
cities  should  be  kept  sufficiently  low  by  means  of 
the  necessary  splits  to  prevent  the  stirring  up  and 
carrying  along  with  the  current  of  any  dust  that 
has   previously   settled. 

8.  Wherever  the  air  velocities  are  unavoidably 
high,  the  floor,  sides  and  roof  of  the  air  passages 
should  be  kept  continuously  wet,  so  that  no  dust 
can  be  derived  and  put  into  circulation  from  this 
source. 

9.  It  is  sometimes  advisable  in  a  mine  that  is 
fan  ventilated  to  stop  the  fan  or  fans  for  a  short 
period  at  blasting  time,  in  order  that  those  em- 
ployed in  lighting  up  charges  may  not  be  over- 
taken by  smoke  and  fumes  before  they  reach  the 
stations. 

10.  In  arranging  a  fan  chamber,  it  is  desirable, 
where  possible,  to  keep  the  motor  out  of  the  direct 
passage  of  air  to  the  fan,  as  on  account  of  the 
large  amount  of  dust  in  such  air  after  blasting  it 
is  difficult    to   keep  the  motor  clean  and  efficient. 

1 1 .  The  above  is  also  very  necessary  as  it  pro- 
vides a  place  for  the  fan  attendant  to  sit,  which  is 
not  in  the  main  air-way.  It  is  further  advisable, 
if  the  fan  attendant  cannot  reach  the  clean  down- 
cast air  readily,  to  provide  a  small  cabin  for  him, 
equipped  with  a  compressed  air  jet,  into  which  he 
can  retire  while  the  smoke  and  dust  from  blasting 
are  passing  the  fan.  In  cases  where  the  clean 
downcast  air  is  near  to  the  fan,  the  fan  attendant 
can,  and  should,  retire  to  such  a  place  until  the 
condition  of  the  mine  returns  to  normal." — Appen- 
dices to  Reports  on  Time  and  Labour  Saving  or; 
the  Mines. — Association  of  Mine  Managers  of  rhe 
Transvaal,    November,   1915.     (G.   H.    Sm.) 


MISCELLANEOUS. 

The  Industrial  Resources  of  Soutb  Aiuica. — 
"  Some  valuable  evidence  was  given  before  the 
Select  Committee  on  Food  Supplies,  Industries  and 
Technical  Training  by  Mr.  Herbert  Warington 
Smyth,  M.A.,  F.G.S.,  M.I.M.M.,  Secretary  for 
Mines  and  Industries,  who,  in  outlining  the  organ- 
isation of  the  Industries  section  of  the  Department, 
said  :  The  Industries  section  at  the  present 
moment  consists  of  principal  clerk  and  staff,  who 
are  dealing  with  ordinary  industrial  questions,  and 
are  also  in  charge  of  the  work  connected  with  the 
recommendations  for  the  issue  of  priority  certifi- 
cates by  the  Minister  of  Munitions  in  the  United 
Kingdom  in  connection  with  the  war.  The  work 
is  all  under  the  Controller  of  Imports,  and  for  that 
purpose  I  am  Controller  of  Imports,  and  I  have  an 
Assistant  Controller.  We  work  through  local  com- 
mittees. The  ordinary  work  of  the  Industries  sec- 
tion is  occupied  with  general  trade  matters,  and  in 
that  connection  we  are  in  close  touch  with  the 
Trades  ( Commissioner  in  England,  with  the  High 
Commissioner,  and  with  the  Imperial  Institute. 
The  Imperial   Institute  has  been  of  great  assistance 


as  regards  investigations  of  a  more  or  less  scientific 
kind,  giving  us  information  regarding  products 
from    South    Africa.  The    Trades    Commissioner 

communicates  with  the  Industries  Department  in 
regard  to  a  number  of  questions,  thus  keeping  in 
touch    with    producers    in    this    country.  Weekly 

statements  of  exports  from  the  Union  are  sent  to 
the  Trades  Commissioner,  and  he  arranges  for  their 
publication  when  he  considers  necessary  on  the 
other  side  for  the  information  of  purchasers.  The 
Industries  section  of  the  Department  of  Mines  and 
Industries  is  also  acting  in  conjunction  with  the 
Director  of  Census,  in  regard  to  the  census  which 
is  now  being  made  of  our  industries  under  the 
Statistical  Act.  We  hope  to  get  the  forms  out  in 
June,  and  to  have  the  figures  available  in  Septem- 
ber next.  The  Industries  Advisory  Board  is  the 
first  of  the  two  committees  which  have  been 
appointed.  In  addition  to  that  already  mentioned, 
the  department  has  also  had  to  deal  with  the  fol- 
lowing works,  viz.  :  questions  regarding  (1)  Indus- 
trial disputes ;  (2)  Trades  Union  regulations ;  (3) 
factories ;  (4)  workmen's  wages  protection :  (5) 
workmen's  compensations,   etc. 

Those  were  the  subjects  that  we  dealt  with  dur- 
ing 1914,  which  brought  us  from  the  point  of  view 
of  merely  dealing  with  labour,  into  close  touch 
with  the  general  industrial  questions,  and  these 
were  the  subjects  which  were  then  before  us. 
Then  coming  to  the  Industries  Advisory  Board,  as 
a  result  of  the  representations  made  by  the  Im- 
perial authorities  that  efforts  should  be  made  in 
the  Dominions  to  investigate  the  raw  products  and 
industrial  resources  of  the  various  Dominions  this 
committee  has  been  appointed  on  somewhat  analog- 
ous lines  with  those  which  have  been  created  in 
Canada,  Australia  and  New  Zealand,  to  advise 
Government  on  the  best  methods  of  encouraging 
industrial  development.  The  members  of  this 
Advisory  Board  are  as  follows:  Messrs  C.  G. 
Smith  (Chairman),  G.  A.  Kolbe,  W.  J.  Laite,  E. 
Chappel,  W.  G.  Nicholson,  Sir  Thomas  Cullinan, 
W.  R.  Jackson,  Professor  G.  H.  Stanley.  J.  l'yott, 
and  A.  J.  Chiappini.  Their  duties  are  to  advise 
the  Minister  on  industrial  matters  generally,  with 
j  special  view  to  the  encouragement  of  industries 
in  the  country.  The  principal  subjects  referred  to 
■  them  in  the  first  instance,  as  showing  the  class  of 
subject  dealt  with,  were  as  follows  :  (1)  Adultera- 
tion of  leather:  (2)  diamond  cutting;  (3)  the  manu- 
facture of  an  industrial  alcohol  as  a  substitute  for 
petrol  ;  (4)  questions  regarding  production  of  tim- 
ber as  well  as  of  scientifis  research  with  regard  to 
industrial  matters  :  (5)  tobacco  sheep-dip  :  (fi)  fer- 
tilisers ;  (7)  farm  foods  ;  (8)  coach-building  indus- 
try ;  (9)  prohibition  of  export  of  scrap  metal;  (10) 
statistical  census;  (11)  Customs  classification  for 
statistical  purposes;  (12)  Factory  Bill  (13)  appoint- 
ment of  a  Trades  Commissioner  to  visit  East 
Africa  ;  (14)  encouragement  of  food  production  in 
the  Union  and  the  further  consideration  of  certain 
matters  discussed  at  previous  meetings.  These  are 
subjects  which  have  already  been  dealt  with  by 
the  Board  since  their  first  meeting  in  October,  191fi. 
Then  special  action  has  been  taken,  on  the  recom- 
mendation of  that  Board,  in  certain  directions, 
viz.  :  (1)  The  creation  of  a  Scientific  Advisory 
Committee  and  the  appointment  of  a  Scientific 
Technical  Adviser:  (2)  action  with  reference  to 
making  available  industrial  alcohol  ;  (3)  recom- 
mendations regarding  adulteration  of  leather ;  (4) 
putting  into  force  of  the  Statistical  Act  in  regard 
to   industrial   production  ;    (5)   prohibition   of   export 
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l  scrap  metal:  (6)  the  appointment  of  a  Trades 
Commissioner  for  East  Africa:  and  (7)  encourage- 
ment of  food  production  in  the  Union. 

The  Industrial  Board  has  found,  as  has  been 
found  in  Great  Britain  and  other  Dominions,  that 
a  committee  consisting  of  business  men.  with  one 
scientist  (Professor  Stanley)  in  this  case  was 
naturally  unable  to  give  opinions  on  a  large  num- 
ber of  scientific  subjects,  which,  in  a  country  of 
iaw  products  and  undeveloped  resources  such  as 
ours,  naturally  arise  dealing  with  the  question  of 
the  development  of  industries,  and  they  have 
recommended  the  appointment  of  a  Scientific  Com- 
mittee to  advise  in  regard  to  the  scientific  aspect 
of  the  development  of  industries.  The  Committee 
was  recently  appointed  by,  the  Government.  I  may 
say.  before  going  further,  that  the  scientific  socie 
ties  of  this  country,  especially  the  technical  socie 
ties  on  the  Rand,  which  include  members  in  all 
the  Provinces  of  the  Union,  had  already  made  pro 
posals  to  the  Government  for  the  appointment  of  a 
committee  of  this,  and  had  practically  offered  their 
services  free — at  all  events,  without  remuneration, 
in  order  to  try  and  assist  the  investigation  which 
they  feel  is  necessary,  and  the  Government,  taking 
advantage  of  that,  have  appointed  a  committee  as 
follows  :  .Mr.  J.  Burtt-Davy.  F.L.S.  (Biology). 
Mi.  L.  Colquhoun,  M.A.C.S.  (Chemistry),  Profes- 
sor D.  F.  Malherbe,  M.A.,  Ph.D.  (Chemistry),  Pro- 
fessor B.  De  St.  .1.  van  der  Riet,  M.A.  (Chemis- 
try), Professor  Orr.  B.Sc.  (Mechanical  Engineer- 
ing), Professor  Young.  F.R.S.E.  (Geology).  Mr.  \V. 
A.  Caldecott.  D.Sc.  (Metallurgy).  Professor  J.  C. 
Beattie.  F.R.S.E.,  D.Sc.  (Physics),  and  the  Presi- 
dent of  the  Royal  Society  of  South  Africa  (ex 
officio). 

That  committee  is  a  fairly  representative  one  of 
all  the  sciences.  They  sat  last  week  in  Capetown, 
and  have  done  a  considerable  amount  of  prelimin- 
ary work.  The  whole  object  of  the  committee  is 
to  deal  with  questions  regarding  research  and 
investigation  of  the  technology  of  our  industries, 
and  their  scientific  aspect.  The  actual  method  of 
administration  in  this  direction  is  rather  novel  in 
all  countries.  So  far  it  is  only  an  Advisory  Com- 
mittee— so  far  they  have  only  advised  the  Indus- 
tries Board  in  what  direction  it  should  institute 
activity.  I  will  give  the  general  conclusions  of  the 
committee,  as  shown  in  their  resolutions.  They 
say  that  in  view  of  the  urgent  necessity  for  an 
economic  survey  of  the  natural  resources  of  the 
Union,  as  a  preliminary  measure,  special  reports 
should  be  prepared  by  the  authorities  on  a  number 
of  subjects.  They  consider  than  an  indispensable 
preliminary  to  any  kind  of  scientific  research  is  to 
rind  out,  and  collate,  all  available  information  on 
the  questions  to  be  dealt  with.  We  have  an  im- 
mense amount  of  scientific  information  ;  it  is 
stowed  away  in  libraries  and  pigeon  -holes,  and 
elsewhere,  in  places  at  present  inaccessible,  and 
hardly  anybody  knows  where  to  get  at  it.  We 
have  a  certain  number  of  experts  on  all  these  siili 
jects,  and  by  getting  these  men  to  work  on  the 
matter,  and  to  write  bulletins  in  connection  with 
these  subjects,  the  committee  thinks  we  should  be 
able  to  get  a  vast  amount  of  scientific  information 
together,  which  will  show  us  at  what  points  the 
scientific  investigation  ought  to  commence.  For 
instance,  there  is  a  question  of  material  for  fer- 
tilisers available  in  certain  districts.  Various 
authorities  have  investigated,  in  different  districts, 
on  this  matter,  but  the  whole  things  has  never  been 
put   together   and    collated   by   an    expert    authority. 


and  the  consequence  is  that  such  information  re- 
mains in  a  detached  condition  :  nobod}  is  dealing 
with  it  specifically.  The  Agricultural  Department 
is  dealing  with  it  to  a  certain  extent,  anil  we  are 
dealing  with  it  to  a  certain  extent,  but  it  is  no- 
body's   business,    and    the    first    preliminary,    in    the 

opini f  the  committee,   is  to  get  a   statement   of 

the  whole  position,  and  to  deal  in  a  similar  man 
ner  with  a  number  of  other  subjects.  Secondly, 
they  recommend  that  fees  be  paid  to  reporters  on 
the  subjects  named  :  such  fees  will  come  out  of  the 
vote  for  scientific  research.  The  third  recom- 
mendation is  that  these  reports  are  to  be  published 
in  an  industrial  journal,  and  reprinted  as  bulletins. 
This  means  the  issue  of  an  industrial  publication, 
and  a  small  bulletin  form  should  be  issued  by  the 
department,  with  one,  or  two,  or  more  of  these 
reports,  as  they  come  in.  They  recommend  here 
that  48  subjects  should  be  investigated  by  special 
experts,  as  a  preliminary  investigation  of  all  our 
raw  material  resources  in  the  country,  and  of 
course  there  will  be  later  on  all  these  reports  com- 
ing in.  probably  at  the  rate  of  six  or  eight  a  week, 
and  for  a  time  it  will  be  necessary  to  publish  the 
journal  two  or  three  times  a  month,  with  several 
of  these  subjects  in  it.  After  that  the  publication 
will  come  out  monthly,  or  quarterly,  as  the  case 
may  be,  as  we  get  further  information  from  time 
to  time  which  is  of  value.  That  will  come  after- 
wards :  we  are  only  feeling  our  way  in  the  matter 
at  present.  Dr.  Caldecott.  of  the  Goldfields.  is 
acting  chairman  of  this  committee.  He  is  a  very 
able  business  man,  as  well  as  of  acknowledged 
scientific  eminence.  The  fourth  recommendation 
of  the  committee  is  that  the  editor  of  the  journal 
is  to  be  a  member  of  the  staff  of  the  industrial 
section  of  the  Department  of  Mines  and  Industries. 
That  is  to  say,  the  idea  is  that  one  of  the  scientific 
staff  should  edit  this  publication,  and  that  it 
should  be  done  in  the  department  as  these  reports 
come  in.  Xow.  as  to  what  extent  the  committee 
will  advise  on  subsequent  steps,  these  bulletins 
when  prepared  by  their  authors  will  be  submitted 
tic  the  committee,  who  have  among  them  mechani- 
cal experts  on  each  subject,  and  will  be  initialled 
hv  the  chairman.  If  any  necessary  amendments  or 
alterations  are  considered  desirable,  they  will  put 
fin  ward  these  suggestions  to  the  author,  but  they 
will  not  be  published  until  submitted  to  the  com 
mittee.  I  have  a  list  of  subjects  on  which  reports 
are    to   be    obtained. 

(1)  Inorganic  chemicals  :  (a)  Hydrochloric  acid, 
(b)  common  salt,  (c)  carbonate  of  soda,  (d)  arseni- 
cal compounds,  (e)  sulphuric  acid,  (f)  nitric  acid, 
(g)  iodine,  (h)  Epsom  and  Glauber  salts,  (i)  bleach 
m_  powders,  (j)  ammonia  compounds,  (k)  potas- 
sium nitrates,  (1)  plaster  of  Paris.  (2)  Certain 
minerals  used  in  arts  and  industries.  (3)  Fish  and 
fishery  products.  (4)  Wool  and  Mohair  products 
(5)  Hides,  skins  and  leather  manufactures.  (6) 
Meat  industry,  hides,  horns,  hoofs,  etc.  (7)  Butter, 
cheese,  and  other  dairy  products.  (8)  Coal,  its 
quality  as  a  raw  material   for  distillation   products. 

(9)  Oil    shales,    mineral    oils,    and    solid    bitumens. 

(10)  Rase  metals  and  their  production.  (11)  Con 
servation  and  utilisation  of  water  power.  (12)  Iron 
and  steel  industry.  (13)  Olive  industry.  (14) 
Silk.  (15)  Soil  conservation,  including  erosion. 
(16)  Close  and  ceramic  ware  :  past  history,  and 
general  prospects.  (17)  Soap,  raw  materials  and 
by-products.  (18)  Lanoline  and  other  animal  fats. 
(i9)  Tartaric  acid  and  other  by-products  of  wine 
industry.      (20)   Native    timber    trees.      (21)  Electro 
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chemical    industries.     (22)  Review     of    Government 

action  regarding  industrial  development  by  Domi- 
nions, and  other  countries,  e.g.,  Japan,  Germany, 
and  United  States.  (23)  Maize  and  maize  pro- 
ducts.  (24)  Cereals,  other  than  maize  and  their 
products.  (25)  Fruit  and  fruit  products.  (26) 
Preparation  of  foodstuffs,  other  than  meat  for  ex- 
port. (27)  Vegetable  foods,  other  than  cereals 
and  fruits.  (28)  Sugar  and  sugar  products.  (29) 
Tea,  coffee  and  chicory  and  by-products.  (30) 
Wines  and  spirits.  (31)  Drug  yielding  and  poison 
ous  plants  and  products.  (32)  Tobacco  and  pro- 
ducts. (33)  Cotton  and  products.  (34)  Film- 
plants,  other  than  cotton  and  brush  materials. 
(35)  Tanning  and  dyeing  materials,  including 
wattle  bark  and  extracts.  (36)  Vegetable  oils  and 
resins.  (37)  Rubbers.  (38)  Cultivated  timber 
(39)  Wood  products.  (40)  Paper.  (41)  Diseases 
affecting  the  development  of  crops,  preventive  and 
remedial  measures.  (42)  Insect  pests  and  remedial 
measures.  (43)  Economics  or  production  of  staple 
crops,  e.g.,  maize,  beef,  mutton,  and  wool  and 
statistics  of  farm  products  and  acreage.  (44) 
General  review  of  agriculture,  pastoral  and  forestal 
possibilities.  (45)  Barley,  hops,  and  brewing 
materials.  (46)  Insecticides,  fungicides,  dips  and 
disinfectants.  (47)  Foodstuffs  for  livestock.  (48) 
Essential   oils,    including   eucalyptus. 

I  might  just  give  you  a  further  summary  of  tin- 
general  conclusions  of  the  Scientific  Committee  as 
showing  you  the  methods  which  they  propose  to 
adopt.  After  dealing  with  that  list  of  special  sub- 
jects they  recommend  the  appointment  of  sub- 
committees to  investigate  alcohol  and  fertilizers. 
Then  they  recommend  approaching  the  Govern- 
ment Departments  with  a  request  to  afford  all 
facilities  for  research  and  to  furnish  all  available 
information  to  reporters  under  the  scheme,  and 
they  recommend  the  preparation  of  a  census  of 
facilities  for  investigation  or  research  in  respect  of 
la)  available  laboratories  and  institutions,  and  (b) 
as  regards  available  staff.  They  also  passed  a  reso- 
lution recommending  co-operation  with  the  Native 
Protectorates  and  Rhodesia  in  order  to  cover  the 
whole  ground  of  the  resources  of  the  sub-conti- 
nent as  far  as  possible:  further,  notification  will 
be  sent  to  the  t'nited  Kingdom  and  the  Dominions 
of  the  steps  to  be  taken  to  develop  our  resources, 
and  asking  for  information  in  connection  with  the 
points  with  which  we  are  dealing.  Then  they  also 
recommend  that  immediate  steps  should  be  taken 
for  a  special  survey  in  certain  lines-  now  this 
loines  to  tin-  scientific  work  pure  and  simple,  over 
and  above  the  work  in  regard  to  those  reports — 
in  connection  with  (a)  geology  and  special  mineral 
resources  Now    it    has    already    been    mentioned 

that  a  lot  of  our  institutions  are  overworked  : 
there  are  certain  aspects  of  our  mineral  resources 
which  require  investigation  and  the  Geological 
Survey  is  overworked  and  under-manned — we  have 
three  men  full  up  with  important  work  and  they 
cannot  be  taken  off,  so  that  there  we  have  a  bit  of 
a  check  :  (b)  botany  :  (c)  water  and  power :  and 
(d)  fisheries.  They  also  recommend  the  compila 
tion  of  certain  plans  and  maps  on  certain  subjects 
for  the  information  of  investors  and  manufacturers 
later  on,  showing  (a)  density  of  native  population 
for  labour  purposes:  (b)  sources  of  labour:  (c) 
temperature  and  rainfall  :  and  (d)  transport  faci- 
lities. That  is  rather  more  in  connection  with  the 
details  of  the  work  which  will  have  to  be  investi- 
gated later  on.  ami  that  gives  you  an  idea  of  what 
is  in  their  minds.  These  preliminary  surveys  or 
reports    will    be    done   by    a    number    of    authorities 


selected  for  their  knowledge  on  the  various  sub 
jects  for  a  small  fee — I  think  it  will  cost  about 
£1,500  in  fees  for  the  whole  thing,  and  of  course 
it  will  have  to  be  a  special  effort  on  the  part  of  the 
Government  servants  asked  to  do  it.  If  the  results 
are  what  we  expect  it  will  be  moneyr  very  weli 
invested.  Of  course  we  are  going  to  co-operate 
with  the  other  Imperial  organisations,  so  that  in 
such  instances  of  raw  material  being  supplied  by 
Christmas  and  Ocean  Islands  to  Japan,  Australia 
and  Germany  for  manufacture  into  superphosphates 
and  sent  to  us  eventually  as  the  finished  product, 
we  shall  have  an  enormous  advantage  in  the  direct 
interchange  of  information  on  these  subjects.  Then 
of  course,  we  shall  want  somebody  to  digest  that 
information.  That  is  the  general  scheme.  Our 
local  scheme  under  the  scientific  advisory  com- 
mittee comprises  two  branches — (1)  the  actual  work 
of  survey-  and  examination,  which  will  fall  under 
a  kind  of  development  work,  and  (2)  publicity. 
As  far  as  we  have  gone  in  regard  to  publicity.  I 
mentioned  the  proposal  of  the  industrial  journal 
and  that  should  be  the  means  of  making  public  our 
information,  investigations,  conclusions  and  so  on. 
I  quite  agree  as  to  the  desirability  of  instituting 
organised  educational  propaganda  in  connection 
with  the  various  enterprises  throughout  the  country. 
so  that  the  public  may  become  fully  cognisant  of 
what  is  being  done,  appreciate  the  significance  of 
the  movement,  and  give  it  their  political  support, 
and  in  order  to  ensure  that  there  will  ultimately 
be  no  opposition  to  further  development  on  the 
ground  of  expenditure.  The  last  point  raised,  on 
which  perhaps  sufficient  stress  has  not  been  laid. 
|  was  educational  work  such  as  lectures  and  the  publi- 
cation of  technical  information  and  establishment 
of  technological  museums  in   various  centres. 

To  conclude,  I  might  just  read  over  to  you  the 
paragraphs  which  have  been  adopted  as  regards 
the  functions  of  this  side  of  the  Industries  Depart- 
ment, that  is.  on  the  scientific  and  technical  side  : 
that  gives  you  a  clearer  idea  of  the  co-ordination 
of  all  these  points  we  have  discussed  :  (a)  in  addi- 
tion to  providing  for  industrial  research,  the  co- 
ordination as  far  as  possible  of  all  industrial  in 
vestigations  and  research  in  South  Africa  and  the 
collection  and  dissemination  of  data  emanating 
therefrom  :  (b)  the  co-ordination  with  other 
(Government  Departments  of  the  United  Kingdom 
and  the  Dominions  to  obtain  information  already 
available  to  avoid  overlapping  and  to  take  advant- 
age of  facilities  for  research  not  available  in  this 
country.  The  acquisition  and  utilisation  in  arts 
and  manufactures  of  knowledge  already  in  exist- 
ence in  countries  which  are  more  highly  developed 
industrially  than  South  Africa  :  (c)  carrying  out 
an  economic  survey  of  the  natural  resources  of 
South  Africa  and  the  furnishing  of  advice  in 
regard  to  the  best  methods  of  attacking  industrial 
problems  for  inducing  industrial  improvements  for 
facilitating  and  encouraging  manufactures  in  suit- 
able localities  ;  (e)  the  co-ordination  of  various  in- 
dustries to  obtain  combined  results  and  the  ex- 
change between  user  and  manufacturer  of  manu- 
facturing improvements  and  operating  experience  : 
(f)  the  standardisation  of  scientific  and  industrial 
quantities  affecting  the  efficiency  of  production  and 
the  accuracy  of  statistics  :  (g)  educational  work 
such  as  lecturing,  the  publication  of  technical  in- 
formation and  the  establishment  of  technical 
museums  in  suitable  localities.  Those  are  :he 
main  points  in  connection  with  the  scientific  side 
of  the  question." — The  South  African  Mivinrj 
Journal,  June  23.   1917.  p.   403.     (A.   W.) 
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MULE  HAULAGE  UNDERGROUND  AT  THE  DURBAN  ROODEPOORT  DEEP 

MINE. 


By  A.  P.  Rouillard  (Member). 


The  lay-out  of  the  underground  work  at 
the  Durban  Roodepoort  Deep  Mine  is  such 
that  a  large  part  of  the  ore  mined  has  to  be 
handled  on  the  12th  Main  level.  It  was 
decided  to  transport  with  mules  on  this 
level,  until  larger  tonnage  handled  would 
allow  of  efficient  mechanical  transport.  The 
level  has  a  grade  of  0'08/',  which  is  found  a 
little  too  steep  a  gradient  for  an  efficiently 
laid  out  and  maintained  track,  as  the  power 
required  to  pull  the  empty  cars  is  greater 
than  that  required  to  pull  out  the  cars.  A 
grade  of  0-0GG?;  would  be  better.  The 
bracks  are  of  30  lb.  rails  laid  on  wooden 
sleepers.     The  longest  stage  for  hauling   's 


1,500  ft.  Originally  a  distance  of  2,250  ft. 
was  hauled,  but  it  is  found  that  the  effici- 
ency of  the  mules  was  better  when  this  dis- 
tance was  halved.  The  cars  used  are  of 
2;.;.l  cub.  ft.  capacity  fitted  with  Rowbotham 
wheels  and  fixed  bodies.  The  mules  are 
about  14  hands  in  height  and  thick  set. 
Mules  of  this  type  are,  however,,  too  small, 
and  where  drives  allow,  larger  mules  should 
give  greatly  increased  efficiency. 

The  Durban  Deep  shafts  are  of  the  com- 
pound type,  so  that  a  special  mule  skip  has 
to  be  used  for  lowering  mules  underground. 
A  drawing  of  this  skip  is  shown  in  Fig.  I. 
One  side  and  the  top  are  opened  in  order  to 


i  Mir 


Fig.   I. — Details  of  Mule  Skip. 
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place  in  a  mule,  and  for  this  purpose  the  ;  the  mule  is  placed  so  as  to  travel  in  a  sitting 
mule  is  cast  and  tied  up.  The  skip  is  position,  its  head  being  secured  with  straps 
padded  inside  with  sacking  and  straw,  and       at  the  top  end  of  the  skip.     The  skip  is  run 

on  to  the  track  at  the  surface  and  off  again 


Fig.    2. — Underground    Stables    (b)    Cross 
Section. 


on  to  the  station  where  the  mule  is  taken 
out,  the  whole  operation  for  one  mule  taking 
50  minutes. 


Fig.  3. 

Fig.  II.  shows  the  arrangement  of  the 
underground  stable  built  in  the  main  level, 
a  spot  being  chosen  which  required  only  a 
small  amount  of  extra  excavation,  as  it  was 
originally     required     for    an     extra     double 
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parting.       The  cost  of  building  the   stable 
was  6300. 

A  mule  draws  six  trucks  through  the 
medium  of  harness,  shafts  and  pin.  the 
shafts  and  pin  being  shown  in  detail  in  Figs. 
I  IT.  and  IV.  The  duty  of  one  mule  for  a 
shift  of  eight  hours  is  over  133  tons,  fi  r  a 
distance  of  1,500  ft.  The  cost  of  tramming 
1  ton  100  ft.  is,  therefore,  roughly,  0-046d. 
The  cost  of  food,  attendance  and  sundry 
stores  for  10  mules  for  a  period  of  three 
months  is  as  follows:  — 

White  Wages    Average   No.   weekly,   1 . . .  £104   17     9 
Coloured    Wages,  ,,  '..  6...       57     2  11 

Coloured  Labour.   Sundries 
Workshops 


250   bundles   Green   Barlev       1   17     6 


:).650    lb     Bedding 

Brushware 

Canvas 

Candles 

Carbide 

Disinfectants 

Oils 

Soft    Soap 

Sundry    Taints 

Harnessware 

Medicines 

White    Lime 

Tools,    etc. 


5  18  10 
1  3  4 
1     9     2 

:i  18    1 


14 
2  14 
1  17 
3 
1  16 
1     9 

1  6 
8 

2  11 


£347   13 


Stores 

3,700 

lb.    Bran      ... 

£17     7     8 

3.400 

,.     Whole    Mealies.. 

13     1     6 

600 

.,     Crushed    Mea 

les 

2     5     4 

9,950 

,.     Forage 

33  15     2 

7,700 

.,     Lucerne 

23  15     5 

750 

„     Oats      ... 

3     9  11 

200 

„     Barley 

1     0     0 

23 

40 
122 


3     6 

7     6 
1   11 


This  gives  a  cost  per  mule  per  day  of 
7s.  7-7d.,  and  the  mules  keep  in  excellent 
condition.  As  it  is  now  common  to  use 
horse  or  mule  haulage  on  many  mines,  and 
as  it  will  become  a  still  more  general  prac- 
tice in  the  future,  it  is  thought  that  the 
above  notes  may  be  of  interest  to  some  of 
the  members  of  the  Society. 


A   METHOD   FOR  FURTHER   REDUCING    CYANIDE    AND    ZINC 

CONSUMPTION. 


By    R.    C.   H.   Cooke,  F.C.S.,   A.I.M.M.    (Member). 


It  is  a  well  known  fact  that  any  saving 
which  could  be  effected  in  the  consumption 
of  such  essential  supplies  as  sodium  cyanide 
and  zinc  would,  if  the  saving  could  be 
carried  out  on  all  the  mines  of  the  Rand, 
amount  in  the  aggregate  to  a  very  consider- 
able figure,  both  in  value  and  weight,  and 
would  therefore  be  of  considerable  import- 
ance to  the  mining  industry. 

That  this  is  realised  by  all  those  con- 
cerned in  the  cyanide  process  is  evident  by 
the  many  efforts  that  have  been  made  in 
the  past  to  further  reduce  the  consumption 
of  cyanide,  with  the  special  effort  made  in 
1915  by  an  appointed  committee,  whose 
very  thorough  investigation  left  no  loop- 
hole for  a  chemical  solution  of  the  problem.* 
The  two  following  quotations  are  taken 
from  the  above  paper: — (1)  "The  results 
of  special  efforts  made  (to  effect  a  saving  in 
cyanide)  when  the  onset  of  the  war  threat- 
ened supplies,  showed  a  loss  of  gold  more 
than  counterbalancing  any  saving  in 
cyanide." 

(2)  "A  saving  could  be  effected  if  lower 
cyanide  strengths  were  possible  without 
counterbalancing  losses  of  gold  in  the  resi- 
dues, but  this  is  not  generally  the  ease,  and 
the  point  must  Tie  emphasised  that  any  sav- 

*See  this  Journal.  Vol.    XVI.,  September,    1915 :    "Oyanide 
Consumption  on  the  Witwatersrand,"  by  II.  A.  White. 


ing  of  cyanide  by  means  of  increased  alka- 
linity or  any  other  way  of  reducing  gas 
losses  must  be  partly  offset  by  increased 
amount  of  loss  in  residue  moisture." 

It  is  a  pity  in  the  author's  opinion  that 
the  details  of  the  "  special  efforts  "  referred 
to  were  unavailable  for  inclusion  in  the 
paper. 

The  author  does  not  wish  to  re-open  dis- 
cussion on  the  loss  and  decomposition  of 
cyanide  solutions  due  to  hydrolysis,  expo- 
sure to  the  atmosphere,  fouling,  mc'sture 
replacement,  etc.,  or  the  beneficial  effect  of 
sufficient  protective  alkali;  but  desires  to 
bring  before  this  Society  the  conclusions  he 
has  arrived  at  from  practical  experience 
gained  in  eyaniding  under  various  condi- 
tions on  different  fields,  dating  from  1899, 
when  he  first  worked  under  John  S.  Mac- 
Arthur  and  also  Virgoe,  in  Mexico.  It  was 
then  thought  quite  normal  to  use  a  strong 
solution  of  (V45:  KCN,  with  a  cyanide  con- 
sumption of  one  to  two  pounds  per  ton  of 
sand,  excluding  exceptional  mines  that  con- 
sumed five  pounds  and  over  per  ton. 

It  has  been  the  author's  experience  in 
dealing  with  ores,  refractory  and  otherwise, 
to  find  that  the  same  extraction  could  be 
obtained  with  weaker  solutions  than  those 
in  actual  use,  but  to  arrive  at  the  minimum 
economic    strengths,    it    was    necessary    to 
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cany  out  much  experimental  work  in  close 
conjunction  with  the  actual  practice.  He 
has  found  that  a  weak  solution  is  equally 
effective  in  dissolving  out  the  gold,  provided 
that  efficient  dry  leaching  be  given,  but  that 
in  using  a  weak  solution  very  much  closer 
attention  must  be  paid  to  precipitation. 
Neglect  in  fully  recognising  this  important 
fact,  or  at  least  by  waiting  until  there  can 
be  no  doubt  about  bad  precipitation  having 
set  in,  has  probably  been  the  cause  of  much 
anxiety  and  trouble  to  many  who  have 
attempted  to  save  cyanide  by  this  method. 
The  following  data  from  the  author's 
notes  and  observations  may  be  of  interest, 
from  which  i;  will  be  seen  that  much 
weaker  solutions  arc  now  in  use  than 
formerly. 


strength  of  the  working  solution  was  gradu- 
ally reduced  to  0'03%  KCN  without  using 
any  stronger  solution  subsequently  and  the 
value  of  the  residue  was  not  increased 
thereby.  Similar  reductions  in  strength  of 
solution  were  made  with  equal  success  on 
some  smaller  properties,  including  one  in 
the  Barberton  district ;  this  latter  was  a 
very  refractory  ore,  but  the  cyanide  and 
zinc  consumptions  per  ton  treated  were  re- 
duced from  0-80  lb.  and  1*75  lb.  respec- 
tively to  0"50  lb.  and  0"75  lb.,  and  the  value 
of  the  residue  was  reduced  at  the  same 
time.  These  instances  prove  that  weak 
solutions  are  equally  as  effective  as  strong 
solutions  in  dissolving  the  gold. 

The    following    two    quotations    are    taken 
from      "  Band      Metallurgical       Practice," 


Year. 

Mine. 

Strength  of  Solution  used  in  Sand  Treatment 
%  KCN. 

Strong. 

Medium. 

^Yeak. 

Slime  wasli. 

1899 
1903 
1H05 
1905 
1916 
1917 

Mexico,  El.  Carmen 
Mexico,  El.  Oro     .. 
Central   Rand 

,,            ,,          ... 
East  Rand 
Central  Rand 

■45 

30 

•25 

T8 

096 

•12 

12 

12 
■08 
05 
026 
022 

10 
•10 
•OS 
05 
026 
■022 

r  None  used 
012 

01 
•007 

1903. — El    Oro    Mining    and    Railway    Co., 

El  Oro,  Estado  de  Mexico. 

200  Stamps  plus  20  Huntington  Mills. 

210  Tons  per  Sand  Charge. 

(1) — Preliminary  washes  given  to  sand  while 

in   collectors:  — 
40  tons  medium  wash  at 
40   tons   strong  wash   at 
20  tons  medium  wash  at 
(2) — Sand   after   transfer   to   treatment    vat 

received :  — 
160  tons  strong  wash  at 
100  tons  medium  wash  at 
100  tons  weak  wash  at 
100    tons    weak    and    water 

mitted). 
(Charges  leached  dry  between  each  change 

of  solution.) 
From  the  above  data  it  will  be  seen  that 
the  tendency  has  been  to  steadily  reduce 
strengths  of  working  solutions,  and  the 
author  tally  believes  that  strengths  can  be 
still  further  decreased  without  in  any  way 
affecting  the  dissolution  of  the  gold. 

On  an  80  stamp  proposition  I  the  Golden 
Kopje  Mine,  Rhodesia),  where  milling  in 
cyanide     solution     was     carried     out,     the 


0-12%  KCN 
025      .. 
0-12      ,, 


030  KCN 

..     0-12  ,, 

.     0-10  ,, 

(as    time  per- 


p.   38.">.   chapter  on  "  Chemistry  of  Banket 
Ore  Treatment."   by  Dr.   W.   A.   Caldecott. 

(1)  "  The  amount  of  gold  an  extremely 
weak  cyanide  solution  can  dissolve  under 
favourable  circumstances,  as,  for  instance, 
mill  service  water  contaminated  with  a  little 
cyanide,  makes  the  maintenance  of  a  much 
higher  working  strength  for  sand  solution 
in  practice  mainly  consequent  upon  the 
necessity  for  securing  constant  efficiency  of 
precipitation." 

(2)  "  The  stronger  the  solution  used  the 
greater  the  cyanide  consumption,  owing  to 
its  greater  solvent  action  on  pyrite  and 
other   base   metal   compounds."     Quotation 

-i  explains  why  a  large  proportion  of  the 
solid  cyanide  dissolved  in  making  up  strong 
solutions  for  sand  treatment  is  consumed 
before  it  reaches  the  heads  of  the  extractor 
boxes,  but  if  this  practice  could  be  altered 
so  that  the  bulk  of  the  solid  cyanide  would 
he  added  to  the  solutions  at  the  head  of  the 

boxes    t^i    maintain    gaod    precipitation,   (as 

desired   in  .[notation   (1),  a  considerable  sav- 
ing   in    cyanide    would    be   effected. 

Precipitation  is  considered  satisfactory  if 
the    solution    leaving    the    boxes   contains   no 
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more    than   O'Ol    dwt.    gold    per   ton.     Bad 
precipitation    may    often    be    remedied    by 
dressing  up   the   boxes,   decreasing   flow,   or 
increasing  the  strength  of  solution  temp 
rily  until  normal  result  i  bt  lined, 

one  or  more  of  these  methods  being  used 
without  worrying  about  what  maj  be  taking 
place  in  individual  compartments  of  the 
boxes.  All  cyanide  managers  have  experi- 
I  ralile  variation  in  quantity  of 
gold  actually  recovered  at  successive  clean- 
ups without  in  any  way  having  changed 
their  method,  and  quite  irrespective  of  the 
theoretical  extraction./  If  there  is  a  deficit 
between  the  theoretical  and  actual,  the  ex- 
planation generally  is,  that  the  gold  lias 
travelled  down  the  box,  and  will  be 
covered  next  clean-up;  but  s  metimes  it  has 
travelled  down  so  far  that  it  is  not  all 
recovered  until  at  least  one  or  two  eli 
ups  later.  From  these  considerations  and 
the  results  ol  hi<  work  the  author  has  been 
■d  to  the  conclusion   that,   to  maintain 


In  properly  working  boxes  under  normal 
conditions  approximately  80  ol  the  gold 
is  precipitated  in  the  first  compartment: 
mple  I.  £see  table  below);  but  the 
author's  experience  is  the;  '  '  m  be  re- 
tained. Example  II.  :  although  when  the 
is  too  fast  er  any  other  detrimental 
cause    inti  a    condition   developes,    as 

in  Example  III.,  which  if  left  alone  rapidly 
approaches  Example  IV..  and  later  V. 

The  table  demonstrates  various  st 
precipitation  in  an  extract)  i  bo?  i  I 
five  compartments.  It  the  precipitation 
continues  as  in  stages  2  and  3  it  will  help 
to  explain  a  shortage  ol  gold  otherwise  un- 
accounted lor  at  the  clean-up,  although  judg- 
ing  solely  by  the  value  ol  the  solution  leav- 
the  boxes  precipitation  may  have 
appeared    fairly    satisfactory. 

It  may  be  noticed  that  when  a  lump  of 
cyanide  is  added  to  the  head  of  an  extractor 
1.  -.  w]  ,  3e  solution  surface  is  quite  placid, 
within    an    hour's    time    a    fairly    vig   rous 


Solution  Value  at  Head  of  each 

1st  Compt. 

2nd  Compt. 

3rd  Compt. 

4th  Compt. 

Last. 

Compartment. 

dwt. 

dwt. 

dwt. 

dwt. 

dwt. 

Example   I. 

300 

060 

0-0G 

002 

001 

II 

Stage    1 

300 

030 

(i  03 

0  00 

Tr. 

III.         ... 

0 

1-00 

0-50 

0-04 

0-02 

IV. 

„          o 

3  00 

2  00 

0  75 

0-40 

0  02 

V. 

..        4      .. 

300 

250 

100 

075 

040 

uniformly  satisfactory  precipitation  and  pre- 
vent  gold  leaving  the  extractor  boxes. 

I    to   knew-    every   day   what    amount 
recipitation  is  taking  place  in  each  com- 
ment  it   a.   permanent   saving  in  cyanide 
i<   to    be    made    by   using   weaker   -"In 
without    causing    increased    loss    of    gold  in 
i    -.     This    may    at    first    sight    appei  r 
to  be  both  a  colossal  and  expensive  task,  but 
if   tlie    compartments  of  the   various   b<  ces 

taken  in  series,  and  represent 
samples  only  are  taken,  tested  and  assayed 
daily,  it  is  not  an  impossible  one,  although 
it  will  certainly  require  the  attention  ol  i 
skilled  man  and  the  daily  recording  of  all 
results.  SiiMtdd  bad  precipitation  lie  found 
in  an  ries  the  offending  compartment 

must  be  immediately  ferreted  out  and  dealt 
with.  By  carrying  out  this  method  C 
stantlj  a  startling  condition  of  precipitation 
will  occasionally  be  detected,  but  it  the 
remedj  be  applied  immediately  the  mischief 
lie  stopped  before  bad  precipitation 
spreads  to  the  bottom  of  the  box. 


evolution  of  hydrogen  may  lie  observed 
(this      means      good      precipitation).        Tins 

a  will  slowly  travel  down  the  box  to 
the  second  and  then  the  third  compartment, 
etc.,  and  gradually  peter  out  in  the  first 
compartment,    until    finally,    after    a    fairly 

tant  lapse  of  time,  the  surface  again 
becomes  placid,  and  bad  precipitation  again 
sets  in.  If,  however,  a  second  piece  of 
cyanide  be  added  before  this  latter  stage 
occurs,  good  precipitation  will  continue.  It 
may  be  necessary  to  add  a  piece  of  cyanide 
every  four  hours,  but  the  period  can  only 
be  determined  by  constant  sampling  and 
testing  until  this  point  is  fixed.  By  this 
method  the  bulk  of  the  solid  cyanide  neces- 
quired  strength  of  the 
w:  rking  solutions,  will  be  added  to  the  hi  id 
of  t)        i  ;ind   i>\    close  supervision  per- 

fect precipitation  em  be  maintained.  A 
further  -mill  amount  ol  cyanide  would 
bly  be  necessary  to  slightly  strengthen 
the    1'n-t    -oid   washes,   and   this  should   be 

Lved  just  before  using  the  solution.     It 
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will  thus  be  found  practicable  to  reduce 
cyanide  strengths  ot  working  solutions  and, 
so  long  as  a  close  watch  be  kept  on  each 
compartment  of  the  boxes,  this  may  be 
done  with  perfect  safety,  provideed  that  at 
the  least  indication  of  bad  precipitation  in 
a  compartment  the  box  responsible  for  bhis 
be  singled  out  and  dealt  with  by  the  addi- 
tion of  extra   cyanide,   etc. 

As  it  is  essential  to  know  what  each  com- 
partment (or  series)  is  actually  doing  as 
regards  precipitation  as  early  as  possible 
every  morning,  the  author  has  found  that 
the  "stannous  chloride"  method  is  quite 
reliable,  check  samples  being  assayed.  By 
constant  handling  of  this  method,  talcing  a 
litre  of  sample  for  test,  and  with  efficient 
care,  a  quite  extraordinary  degree  of  accu- 
racy can  lie  attained  in  judging  the  gold 
value  of  solutions  (easily  as  low  as  0'0"2  dwt. 
per  ton).  Samples  of  solutions  leaving  in- 
dividual compartments  are  obtained  by  us- 
ing a  suitably  bent  glass  tube  introduced 
between  the  compartments  and  held  well 
below  the  surface  to  prevent  any  contami- 
nation by  floating  particles  of  precipitate, 
the  solution  being  syphoned  over  into  a 
Winchester   bottle. 

Daily  samples  from  the  solution  storage 
vats  should,  however,  be  taken  for  assay,  it 
being  frequently  noticed  that  these  samples 
contain  slightly  more  gold  than  the  solu- 
tions leaving  the  boxes  on  account  of  parti- 
cles of  precipitate  being  mechanically 
carried  over  and  re-dissolved  in  the  excess 
of  solution  away  from  the  /.inc.  The  results 
of  these  assays  would  also  be  a  valuable 
guide  to  the  efficiency  of  precipitation  as  a 
whole. 

The  author  has  experimented  with  strong 
solution  drips  and  other  methods  and  places 
of  adding  solid  cyanide,  hut  with  less  effici- 
ency. By  the  improved  precipitation  result- 
ing from  the  adoption  of  the  above  method 
it  has  been  found  possible  to  reduce  the 
quantity  of  zinc  shaving  in  the  boxes. 

It  is  a  well  known  fact  that  dining  the 
winter  months,  particularly  on  plants 
where  no  waste  heal  is  available  tor  heating 
slime  solutions,  precipitation  is  a  constant 
source  of  worry  and  trouble,  the  tempera- 
ture of  the  solutions  having  undoubtedly  a 
great  deal  to  do  with  the  obtaining  ol  satis- 
factory results.*  With  heated  slime  solu- 
tions good  precipitation  can  he  maintained 
with  weaker  solutions  and  less  zinc  shav- 
ings than  witli  cold  solutions.  The  author 
would,    therefore,    like    to    raise    the    point 

*  Sec  this  Journal,  Vol,  XI. .  it.  252, 


whether,  waste  heat  being  available  and 
other  conditions  favourable,  it  would  not 
pay  to  maintain  the  temperature  of  sand 
solutions  between  70°  and  80°  Fahr.  The 
many  advantages  of  heating  slime  solutions 
are  well  known,  and  are  of  such  importai  c  ! 
that  with  waste  heat  available  the  theore- 
tical disadvantages  are  more  than  counter- 
balanced. With  sand  solutions,  on  the 
other  hand,  the  apparent  advantage  would 
he  in  assisting  precipitation.  The  publico 
tion  of  data,  or  at  least  a  definite  expression 
of  opinion  as  to  the  economy  or  otherwise 
of  heating  sand  solutions  would  be  of  value. 
It  would  appear  that  only  by  souk  such 
method  as  that  described  in  this  paper  can 
any  appreciable  saving  in  cyanide  and  zinc 
be  obtained.  Assuming  that  a  saving  of 
(Ida  [b.  per  ton  milled  of  both  cyanide  and 
/.inc.  be  made,  this,  on  the  Band's  annual 
tonnage  of  approximately  27,000,000  tons 
of  ore  crushed  and  cyanided,  and  with  the 
price  of  these  stores  at,  roughly,  1  ■'-  per 
pound  and  8d  .  per  pound  respectively 
would  amount  to  £112,500,  equivalent  to 
over  £-100  per  month  on  a  mine  treating 
100,000  tons.  The  author  hopes  that  the 
whole  question  of  strengths  of  solution  con- 
sidered necessary  for  satisfactory  dissolu- 
l  ion  and  precipitation  of  the  gold  on  these 
fields  will  be  freely  discussed,  and  that 
those  who  have  data  on  the  subject  will 
allow  them  le  he  published. 


NUTKS  o\  TEEATMENT  OF  PILGRIMS 
REST    ORE. 


By  Robert  Lindsay  (Member). 


(Printed  in  Journal,   April,    1917.) 


DISCUSSION. 

Mr.  Andrew  King  (Meviber):  The  details 
of  practice  and  tic  many  unusual  features 
described  in  this  paper  should  make  it  of 
particular  interest  to  those  Qgaged  in 
cyaniding  either  the  comparatively  simple 
Rand  ore  or  (he  more  complex  <  res  encoun- 
tered elsewhere. 

The  degree  to  which  fin.-  crushing  of  tin' 
tube-mill  pulp  as  well  as  the  final  cyanide 
pulp  is  carried,  is  to  he  noted — approxi- 
mately 76  of  i  he  i  re  crushed  being  treated 
in  the  slime  plant.  It  may  he  assumed 
that  the  finely  divided  condition  ol  the 
gold,     the     value     and     t  he     .-<  tft     nal  are     of 

the   ore,    together  account    for  the   produc- 
tion   of    such    a    large    proportion    of  slime. 
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the    flow      ;  L67)    if    would 

appear  that   the  overt!  m    the    tube- 

mil]    Feed    cone    passes    direct    to    the    sand 
spitz.     To    the    writer   this    does    nol 

a  safe  practice,  in  spite  i  the  fine 
nature  of  the  pulp  so  passed,  particularly 
as  the  tube-mill  cone  is  fed  direct  from  the 
stamp-mill  and  as  a  spitzkasten  is  used  6  i 
eliminating  fine  sand  fr  im  the  slime.  A 
ription  of  the  washing  device  used  on 
ili*  slime  separating  cones  would  be  of 
value. 

In  connection  with  sand  treatment,  h 
wi  mid  appear  thai  the  e  llecting  vat  it 
is  the  one  referred  to  as  "  Top  'Tank  A 
used  f  r  part  of  the  treatment  as  well  as  for 
•  Uection.  If  this  is  s  >,  i  ben  the  question 
arises  whether  this  arrangement  does  □  ' 
lead  to  contamination  of  the  mill  water  with 
aide  solution;  the  assay  of  the  slime 
collectors  overflow  would  indicate  whether 
this  is  taking  place.  A  larger  tonnage  i  I 
precipitated  solution  from  the  slime  plant 
as  a  final  wash  would  probablj  reduce  the 
cyanide  strength  of  the  last  drainings 
(apparently  aboui  0-027  KCN)  and  would 
thus   slightly   reduce   cyanide   consumption. 

In  the  treatment  of  the  slime  the  time 
given  for  circulation  seems  short,  and  the 
ratio  of  solution  to  dry  slime  seems  low 
when  compared  with  usual  Band  decanta- 
tii  n  practice.  Could  an  equally  good  result 
not  be  obtained  with  less  cost  b\  increasing 
the  time  of  circulation  and  the  solution 
.  and  by  decreasing  the  number  of 
traM-  !    the    number   of   solutions    in 

The  method  described  of  clarifying 
solution  From  the  slime  plant  is  unusual: 
a  matting  per  se  is  anything  but  a  good 
medium  for  filtration,  and  one  must  assume 
that  cloudy  solutions  and  badly  settled 
slime  charges  d  not  hai  e  to  1  dealt  with 
at    this  plant 

The  author  lias  given  a  very  clear  descrip- 
tion of  the  precipitation  and  clean-up  prac- 
ii  ■<•,  and  has  detailed  the  methods  employed 

i  ominj  he  difficuli ies  arising  - 
flic  pi  s  nee  i  d  such  large  quantities  of 
I  ier  in  si, hit  ions  and  precipii  ate  ;  this 
part  of  the  paper  in  particular  should  I"' 
fi  iiii.l  extremi  1;  u  Eul  I  those  treating 
similar  to  thai  al  the  Central  Plant  of 
the  T.G.M.E.,   Ltd. 

Mr.    L.   W.   Macer  (Associate).    The  fol- 
og   notes    upon    experiments    upon   Pil- 
grims Best   ore,  and   upon  the  plant  subse- 
quently designed   l  ir  its  treatmenl   ma\   be 


lection  wuh  Mr.  Lindsay's 
paper 

Tlii.1  analysis  of  the  ore,  which  maj  be 
taken  as  typical  of  the  oxidised  ores  of 
Pilgrims   Resl .    \\  as   as   follow  -  : 

% 


Silica    and    silicates      insoluble    in 

acids  i 

.      67-890 

Ferric  oxide   ... 

.      23-100 

Alumina 

1-830 

1        anese    oxide     ... 

0-184 

Zinc                  

0-037 

Cobalt 

trace 

Nickel            

Nil 

Copper- 

0-066 

Lead 

0-013 

Bismuth 

0-0-24 

Arsenic 

0-136 

Antimony 

0-171 

Tellurium   and  selinium 

Nil 

Sulphur 

0-063 

Sulphur  trioxide 

trace 

Lime 

0-595 

Magnesia 

0-533 

Moisture   and  organic  matter 

5-380 

100-022 


Fine  gold:  91  dwt.   per  ton  of  2,000  lb. 
Fine  silver:  F4  dwt.  per  ton  of  2,000  lb. 

Acidity  of  ore  was  equal  to  10-2  lb. 
caustic  soda  per  ton  of  2. out)  lb  used  to 
neutralize. 

A  large  sample  (being  a  representative 
portion  of  the  remainder  of  some  1,200  mine 
development  samples)  was  bucked  down  to 
pass  80  mesh.  This  was  quartered  down 
and  the  resulting  sample  was  bucked  down 
t  -  practically  all  pass  200  mesh. 

The  grading  was  as  follows  : — 

Sands     -200  0-42% 

Sands       200  48'70% 

Slimes    -200  ...     50-88% 

An  amalgamation  test  upuii  the  above 
recovered  only  36"9  of  assay  value  of  the 
The  tailing  were  treated  for  four  days 
with  0-185  KCN,  and  a  recovery  equal  to 
•V47  dwt.  per  ton  was  obtained,  equal  to 
60'08  "I  1la'  assay  value,  and  making  up 
a  total  extraction  by  amalgamation  and 
cyaniding  of  '.'7  ,  the  cyaniding  tests  being 
made   by   shaking. 

The  average  extraction  at  three  small 
mills  in  the  Pilgrims  Best  District,  not 
using  any  form  of  secondary  grinders, 
from  which  the  writer  was  able  to 
secure  fairly  reliable  figures  was  as  follows, 


3S 
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based   upon   screen  values  and  bullion    re- 
covered : — 

Amalgamation         ...  ...  34"7  ' 

Cyanidine     ...         ...  ...  53'2 


sT  'J 


This  included  gold  realised  from  or  esti- 
mated as  remaining  in  slags,  but  must  be 
taken  as  very  approximate  owing  to  the 
unsystematic  nature  of  the  records  avail- 
able. It  is  nevertheless  useful  in  indicating 
the  low  amalgamation  extraction  obtained 
from,  what  appears  to  be  from  the  analyses, 
a  perfectly    unrefractory   ore. 

From  a  series  of  preliminary  experiments 
and  observations  at  various  local  mills,  the 
writer  came  to  the  ci  nclusion  that  the  low 
extraction  was  probably  due  to  a  combina- 
tion of  conditions,  namely,  the  fine  flaky 
nature  of  the  gold,  and  the  clayey  slimes 
in  the  pulp,  which  had  the  effect  of 
preventing  any  but  the  heaviest  parti- 
cles of  gold  touching  the  plates.  There 
seemed  to  be  no  evidence  of  gold  being 
attached  to  the  heavier  particles  of  the  ore, 
as  a  sample  of  concentrate  equal  to  0"47% 
of  the  sample  of  tailing  after  the  above- 
mentioned  amalgamation  test  and  before 
cyaniding  assayed  58"7  dwt.   only. 

The  following  experiment  was  then  made, 
which  seemed  to  throw  light  upon  the 
matter : — 

A  sample  weighing  9,280  gm.  of  the  90 
mesh  ore,  upon  which  the  analysis  was 
made,  was  panned  with  mercury  over  a 
small  copper  plate  and  tailing  caught.  On 
again  carefully  panning  the  tailing  no  visi- 
ble gold  could  be  found.  It  was  then  dried, 
mixed  and  quartered  and  2,000  gm.  panned 
off  for  concentrate,  of  which  204  gm.  was 
obtained.  This  contained  some  coarse  sand, 
in  addition  to  much  black  sand.  The  latter 
was  observed  to  be  mainh  small  cubes,  or 
portions  of  cubes,  of  limonite.  This  con- 
centrate was  then  ground  and  again  panned, 
when  a  small  "  tail  "  of  very  fine  gold  was 
obtained.  In  many  subsequent  panning? 
made  for  the  purpose  of  obtaining  larger 
quantities  df  concentrate,  several  successive 
grinding?  were  made,  and  each  time  more 
gold  was  to  be  seen.  The  writer  therefore 
concluded  that  the  gild  occurred  as  films 
on  the  cleavage  planes  of  the  limonite  cubes 

xidized  pyrite),  and  unless  the  ore  was 
finely  ground  it  did  not  have  an  opportunity 
of  touching  the  plates.  On  the  other  hand, 
if    finely    ground    a    dense    red    slime    was 


Ei  i  Hud,   upon  which  the  liberated  flakes  of 
gold  floated  over  the  plates. 

The    plant    was    designed    accordingly    as 
follows: — Crushing     was     done     by     Xissen 
stamps  through  10  mesh  screen.     The  wdiole 
pulp  was  tin  ii  passed  to  a  7  ft.  slow  speed 
Chilian  mill  (Lane).     The  reason  for  select- 
ing this  mill  was  that  it  was  thought  that 
the   slow   panning   action   would   automatic- 
ally  select  tin-   "'black   sand"   and   at    the 
same    time   grind   it   to   slime,    leaving   the 
gold  on  the  die,  the  slow  wash  of  the  wal    c 
not  being  sufficiently  powerful  to  disturb  it. 
The  pulp  was  then  taken  to  a  cone  classifier, 
the  underflow  being  returned  to  the  Chilian 
mill,  and  the  overflow  was  dewatered  in  a 
'2~>  ft.  x  10  ft.  Door  thickener,  the  underflow 
of    which    contained    40"     moisture.       Tic 
pulp    (sand   and   slime   mixed)    passed    to   a 
Hendryx    agitator    and    an    air-lift    agitator, 
coupled   in   series,   in    which    the    solutions 
were  kept  at  a  maximum  strength  of  0"025 
Kt'X.      The  continuous  flow  from  the  agita- 
tors v>       d       lutionized  in  three  Dorr  thick- 
eners in  series,  the  final  residue  containing 
as  low  as  38  !  moisture,  but  averaging  42    . 
The  average  grading  of  the  pulp  gave  (i'2 
-90,    and    average    extraction    for   the 
six   months'    work   was   92^   .    which    can    be 
considered     satisfactory,     seeing     that     the 
expense   of   tube-milling  had   been   avoided. 
4-VT        of    the    bullion    was    recovered    by 
amalgamate  d  during  the  mere  normal  runs. 
The   precipitation   was  attempted  by   the 
Merrill  process,  but  was  found  to  be  erratic 
in  the  presence  of  copper  and  with  the  weak 
solutions   used.       The  damp  atmosphere  of 
Pilgrims    best   may  have   also  had  a  detri- 
mental effect   upon  the  zinc  diet  used.     It 
was   therefore   found  desirable   to   revert    to 
shavings.      In    connection   with   the    precipi- 
tation in  the  presence  of  copper,  the  nature 
of  the  shaving  seemed  to  have   a   consider- 
able   influence   in   its    efficacy    as    a    precipi- 
tant.       A    coarsely   cut    shaving   seemed    to 
become    almost    immediately    coated    with 
copper  and  the  tails  always  tested  high.      A 
very    finely    cut    zinc    became    very    brittle, 
broke   u]i  under  handling,   and  soon  became 
inacl  ive. 

The    ab  ive    remarks    refer    to    the    plan! 

oil    at    the    Blaekhills   Mine    (Transvaal 

Gold  Trust,  Ltd.),  which  may  be  of  interesi 

as    beins    probably  the   first    "continuous"' 

D   LT     thickener     plant     erected     in     South 

Africa.        It    is   possible   that    Mr.    Lindsay 

i      ind        oi  in  his  reply  to  the  discussion 

i  i  refer  to  the  three  main  points  mentioned, 

'    ily,   selective  grinding  by  Chilian  mills 
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as  compared  with  tube-mills,  continuous 
decantation,  and  precipitation  difficulties  in 
the  presence  of  copper,  in  which  case  an 
already  mosl  interesting  and  useful  paper 
would  be  a  work  of  reference  upon  the 
metallurgy   of  the  local  civs. 


NOTES  ON  THE  SUPPORT  OF  THE 
I  NDERGROUND    WORKINGS     OF     THE 

.MINKS  OF  THE  RAND, 


By  l';:ia  v  Cazalet  (  Mi  ml.  r). 


SYSTEMATIC  PACKING 

UNDERGROUND    AT   THE   FERREIRA 

DEEP  MINE. 


By   (l.    Hildick-Smith,    B.Sc.    (Presideni 
and   Paul  Si;l;;y.   B.Sc. 


1 Printed  in  Journal,  Ju'y,   1911   ' 


DISCUSSION. 

Mr.  J.  D.  Marouard  (Member):  Messrs. 
l\iv\  Cazalet,  G.  Hildick-Smith  and  P. 
Selb\  have  started  a  subieel  brimful  of 
hii  irest,  and  which  should  have  been  tal  en 
up  ere  this.  I  think  the  thanks  of  the 
Rand  mining  c  mmunity  are  due  to  them. 

Briefly  summarised,  their  papers  deal 
with  (1)  unsuitability  of  past  work  and 
methods  of  support;  (2)  problems  of  sup- 
porting hanging  walls  throughout  the  Rand, 
the  methods  of  which  are  nol  uniform  :  (3) 
eavings  and  movements  over  large  and 
small  areas;  (4)  the  failure  of  pillars;  (5.) 
s .imltillu,:  packing  or  fiUing  ;  (7) 

props;  (8)  stulls;  (9)  pigstyes;  and  (10) 
systematic  packing  of  ore  actually  broken 
at    stope  face. 

(1)   Qnsuitability  of   Past  Work  and 
Methods  of  Suppoet. 

The  authors  have  shown  that  some 
past  methods  of  support  have  not  been 
entirely  satisfactory.  If,  then,  we  continue 
with  these  methods  we  can  look  for  future 
dangers,  increased  working  costs,  abandon- 
ment of  good  -rade  areas,  and.  in  some 
cases  perhaps,  abandonment  of  whole 
mine 

The  lay-out  of  most  of  our  deep  level 
mines,  where  the  deepest  portions  will  nut 
exceed,  say,  3,500  feet,  has  in  my 
opinion  been  rather  unfortunate.  The  two 
vertical  shafts  should  preferably  have  I 
sunk  in  the  centres  of  the  properties,  at  the 

'thern   and   southern  boundaries,    instead 

of    in    east    and    west    lines.      The    nort 
shaft  small  and  the  southern  one  large. 


The    advantages    of   sinking    the    shafts 

Unix   arc  : — 

(1)  Only  one  small  inclined  shaft,  joining 
up  the  two  verticals,  Mould  be  neces- 
sary per  mine. 

(2)  All  drives  to  the  east  and  west  boun- 
daries could  be  completed  about  two 
years  after  the  holing  of  the  inclined 
shaft. 

(3)  When  that  development  cvork  is  com- 

pleted, the  future  history  of  the 
whole  mine  regarding  dislocations, 
grade,  etc.,  would  then  be  laid  bare, 
and  definite  policies  of  future  finance 
and  methods  of  exploitation  could  be 
decided   on. 

(4)  Financial  considerations  in  regard  to 
getting  a  mine  to  the  producing  stage 
as  soon  as  possible  would  not  be 
interfered  with  to  any  greater  extent 
than  hitherto.  The  benefits  derived, 
financially  and  otherwise,  after  the 
completion  of  the  development  stage, 
as  above  mentioned,  are  almost  self- 
evident. 

(5)  Breaking  of  the  reef  could  he  started 
from  the  east  and  west  boundaries, 
working  homewards.  Financial 
arrangements  or  considerations  may 
call  for  earlier  stoping;  such  could  be 
started  shortly  after  the  holing  of  the 
incline,  and  discontinued  later  for 
home  working  when  the  development 
is  completed.  Financial  arrange- 
ments can  also  be  made,  so  that 
the  preliminary  stoping  near  the  in- 
cline shafts,  while  development  is 
proceeding,  can  pay  some  of  the  cost 
of  such  development,  as  well  as  the 
cost  of  some  of  the  surface  equip- 
ment, and  thus  prevent  the  tendencj 
towards  over-capitalisation. 

(6)  All  hauling,  pumping,  etc.,  could 
I  alee  place  via  the  bottom  large  shaft. 
The  ore  could  be  transported  down 
the  incline  in  a  chute  or  with  a 
mechanical  haulage  to  a  well- 
equipped  crusher,  above  a  large- 
capacity  ore  bin,  at  the  bottom  of  the 
said  shaft 

(7)  No  huge  stations,   no  ore  bins  and  no 

grizzlies  would  be  necessary  off  the 
incline  at  the   various  levels. 

(8)  Air  pumps  would   be   unnecessary    in 

various  portions  of  the  mine. 

(9)  The  top  shaft  would  need  one  build- 
ing at  the  collar  to  enclose  a  good- 
sized    exhaust     fan.       The    said    shaft 


ill 
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should  be  well  equipped  with  strong 
ladders  as  a  second  exit.  In  Kim- 
berlev  over  5,000  tons  of  ore,  large 
numbers  of  natives  and  quantities  of 
stores  have  been  transported  via  one 
deep  vertical  shaft  daily. 

(10)  The  top  of  the  incline  would  require 
one  hoisting  plant  for  transporting 
men  and  material  to  the  various  in- 
clined  stations. 

(11)  No  bends  are  necessary. 

(12)  All  surface  equipment  could  be  con- 
centrated at  the  bottom  shaft. 

(13)  Ventilating  districts    could    be    better 

laid  out  and  regulated. 

(14)  The  companies  south  could,  bj 
arrangement,  partially  utilise  the 
bottom  shafts  to  prove  and  develop 
their  properties,  and  in  later  years 
could  buy  those  shafts  with  equip- 
ment outright,  and  thus  the  top 
companies  may  redeem  some  of  the 
capital  originally  spent  on  the  said 
shafts. 

it  is  thus  seen  how  past  methods  have 
robbed  the  present  of  proper  and  correct 
methods  of  concentration  and  underground 
home  working,  and  the  extent  to  which 
this  has  interfered  with  the  proper  applica- 
tion of  safety  with  regard  to  the  overlying 
masses.  Another  mistake  was  committed 
in  thinking  that  the  hanging  walls  would 
arch  strongly,  and  in  newly-opened  mines 
stoping  was  permitted  for  years  without  anj 
serious  attempts  at  supporting  the  so-called 
strong  overlying  quartzites.  Stretches  of 
hanging  were  permitted  to  go  unsupported 
until  the  limits  of  elasticity  of  the  over 
lying  slabs  of  rock  masses  were  reached, 
and  only  then  attempts  at  supporting,  in  a 
fashion,  by  means  of  props  and  a  few  pillars 
were  made.  We  bolstered  up  what  should 
have  been  properly  supported,  and  conse- 
quently are  to-day  meeting  a  serious 
problem.  We  are  now,  however,  on  the 
right  road  towards  meeting  this  problem. 
Valuable  experience  bad  been  gained;  the 
best  can  be  taken  out  of  the  past  to  applj 
to  the  future,  and  the  Band  may  yet  have 
some  of  the  finest  supported  mines  in  the 
world. 
(2)  Problems     ok     Supporting     Banging 

Walls,   the    Methods    of    which    are 

not  Uniform  throughout  the  Rand. 

Mr.  Cazalet  mentions  this,  but  it  is 
only  partially  true.  Whether  the  reef  dips 
at  30  degrees  or  60  degrees,  or  a  mine 
is  1,000  feet  or  4,000  feet  deep,  the  same 
method  of  supporting  can  be  adopted  with 


slight  variations  to  meet  different  condi- 
tions. It  is  granted  that,  where  stope 
widths  are  over  eight  feet,  different  methods 
of  supporting  become  necessary. 

Further    on    will    be     gathered     what 
method  is  thought  suitable  tor  all  workings 
under  eight  feet  stoping  width. 
(3)  Cavings   and   Movements   over  Large 
and  Small  Areas. 
Experience  has  shown  that  the  follow- 
ing movements  or  pressures  in  the  overlying 
rock  burden  have  to  be  dealt  with: — 
(a)  Subsiding   Pressure. — This  results    in 
large    rock    masses    subsiding,    often 
causing  surface  cracks. 
(())  Major  Pressure. — This  is  pressure  ex- 
erted by  heavy  masses  on  the  move 
over  large  areas,  often  causing  earth 
tremors,  shocks  or  pillar  bursts. 
(c)  Minur     Pressure. — This     is     pressure 
which     may     cause     heavy     falls     of 
ground,  or  burst  pillars  over  limited 
areas,  or  cause  so-called  air  blasts. 
(Ji  Slab    Pressure — This    results    in    the 
falling  away  of  slabs  when  the  limits 
of  elasticity  of  bending  unsupported 
slabs    are    reached. 
Underground  experience  shows  that  the 
first  pressure  met  with  is  slab  pressure  (d). 
This  may  be  local  or  lie  the  result  of  either 
(e).   (/>)  or  (a),  or  all  combined,  starting  to 
exert   themselves.      The   presence   of  dykes 
or  faults  plays  a  great  part  as  to  how,  when 
and   where    these    pressures   or   movements 
come  into  play.     In  studying  underground 
conditions  much  can  lie  learned  in  regard  to 
them;  time,  however,  does  not  now  permit 
of  going  into  them  at  Length. 

Last  month,  when  the  papers  were 
read  and  discussed,  the  subject  of  earth 
tremors  again  came  to  the  fore.  The  report 
of  the  Earth  Tremors  Commission  gave  the 
cause  most  lucidly,  and  so  that  the  man  in 
the  street  could  fully  grasp  it.  From  a 
technical  poinl  of  view,  T  wish  io  make  a 
few  remarks. 

Our  present  reef  deposits,  with  the 
masses  of  ovei  and  under  burden,  have 
been  tilted  into  the  present  positions  by 
pasl  severe  geological  actions,  and,  in  addi- 
tion,    these     deposits      have      I'l'oln      time      to 

time  been  disturbed  bj  numerous  intrusions 
and  dislocations.  These  disturbances  or 
-^logical  revolution,  have  compressed  the 
rocks,  and  caused  synelines,  anticlines  and 
serious  ruptures.  The  original  sandstone 
has  been  changed  into  crystalline  quartzite 
by  intense  compression,  and  generally  there 
has  been  much   heating,  cooling,  expansion 
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and  contraction.     All   these,   I  think,   bave 
left    enormous   pent-up   strains  in  the  rock 
masses,    and    in    some    parts    of   the    I 
thesi   strains  are  more  se^  ere  than  in  othe 

Our  rock  masses  at  i  fchei  efore  in  e  state 
of  !  :  strain.  I  he  deeper  down  the 
buried  -trains,  for  there 
lias  been  no  chance  for  such  escaping  or 
relieving  themselves.  These  tilted  rocks, 
for  ayes  in  a  state  of  strain,  bad  the  upper- 
most strain-  relieved  as  denudation  ad- 
vanced and  the  prese of  the  overburden 

lessened;  that  is  one  of  the  reasons  win 
the  origin  of  earth  tremors  are  not  com- 
monly   traced  tn  the  outcrop  mines. 

Before  mining  was  started  the  earth 
crust  on  the  Hand  was  in  a  condition  of 
equilibrium.  The  mining  has  changed  that 
condition  to  a  critical  condition  of  equili- 
brium.    There  is  now:  — 

(a)  The  overlying  pressure  or  weight  ex- 
ert ing  itself. 
{Ii)  The  pent-up  -train-  seeking  relief. 
Both  these  increase  in  intensity  as  the 
underground  workings  are  extended.  When 
the  limits  to  rigidity  or  elasticity  due  to 
pressure,  etc.,  are  reached  ruptures  take 
place,  or  when  the  enormous  pent-up 
-trains,  under  compression,  find  relief  in 
the  mined-out  areas,  then  these  give  rise  to 
wave-  of  elastic  distortion,  and  the  passages 
of  the  said  waves  through  the  rock  masses 
constitute  earth  tremors  or  shocks.  These 
waves  are  deflected,  delayed  or  arrested  de- 
pending upon  the  elasticity,  structure  or 
consistency  of  the  material  of  the  rock 
masses  thej   encounter. 

On  the  Central  Band  we  bave  two  large 
dykes  running  north — firstly,  the  Eobinson 
Dyke  (Syenite),  which  passes  through  Turf - 
fontein,  Booysens.  Johannesburg,  Braam- 
fontein.  Milner  Park'.  Parkview  and  beyond, 
and.  secondly,  the  Crown-Ferreira  Dyke, 
the  Grahamstown  Dyki  and  the  Wemmer 
Dyke,  which  run  west  to  east  and  then 
turn  northwards.  North  oi  the-outcrop,  it 
seems,  thej  join  into  one  dyke,  which 
ses    -i  i  aighl    north,   passes  cast  of   Park 

11  t  hrough  Ber  i  and  beyond. 
The  large  expanses  mined  on  the  (  i 
tral  Band  allow  of  movement  along  and 
against  these  dykes.  The  slipping  down  of 
only  l-100th  of  an  inch  with  such  enormous 
ses,  under  intense  strain,  is  enough  to 
cause   serious   shoel  ;,   and   the    bursting   of 

I  ing  mine  pillars.    The  waves  of  ela 
distortion   perhaj  rel   more  easih    a 

the'  dykes,  which  are  betti  r  conductors  I 


the  surrounding  bedded  quartzites.  It  will 
be  interesting,   if  enquiries  could   be  made 

alter      -heel.-,      01'      it'      i  -X  peri  1 1  lent  s     eeuld      lie 

conducted,   to  find  out    whether  such   shocks 

are  more  severe  along  or  in  the  neigh! r- 

hood  E  th  e  <!;.  lies  I  ban  elsewhere.  To  me 
n  certainlj  seems  feasible  south  of  the 
mines,  where  the  overlying  quartzites  are 
disturbed  and  not  as  compact  as  the  dykes 
running  south. 

Pressure,  combined  with  pillar  burst- 
ing, is  no  doubt  the  greatest  contributory 
cause  to  earth  tremors  or  shocks  on  the 
Central  Band,  and  there  the  amount  of 
stoped  as  against  unstoped  area  is  the 
greater. 

At  the  Cinderella  Deep  the  amount  of 
unstoped  area  is  the  greater,  and  it  seems 
that  pressure  there  is  not  the  greatest  con- 
tributing cause  to  earth  tremors.  We  know 
that,  in  the  long  past,  geological  disturb- 
is  have  been  great  in  the  Boksburg, 
Benoni  and  Rietfontein  areas.  These  have 
probably  left  severe,  deep-seated,  pent-up 
strains  \r\  and  about  the  Cinderella  Deep 
reefs  and  quartzites.  I  think'  some  of  the 
shocks  there  are  the  results  of  such  strains 
relieving  themselves  in  the  stoped-out 
areas,  and  that  is  why  the  stope  faces  burst 
out,  the  footwalls  rise  or  other  serious  move- 
ments take  place.  In  the  Simmer  Deep, 
again,  with  deeper  and  more  extensive  work- 
ings, pressure  is  the  probable  cause  of 
tremors. 

To  sa.\  that  the  giving-way  of  a  pillar 
under  pressure  is  the  cause  of  an  earth 
tremor  is  right  from  one  point  of  view.  It 
i-  also  right  to  say  that  the  same  sudden 
movement  which  caused  the  pillar  to  give 
way  caused  the  earth  tremor,  yet  had  the 
pillar  not  been  there  no  sudden  movement 
would  probably  have  occurred.  Yen  maj 
stand  on  a  lump  of  sugar  with  your  heel; 
after  a  little  time  that  lump  suddenly 
collapses,  and  you  go  down  feeling  a  shock 
through    your    whole    system;    but    if    von 

;t I  on  a  strong  resisting  wire  spring  you 

will  go  down  with  practically  no  shock'  to 
your  system  at  all.  This  illustration  can  be 
applied  to  the  mines.  The  inference  is,  do 
away  with  non-compressible  pillars  which 
suddenly  give  when  the  overhead  pressure 
gets  too  great,  put  in  compressible  supports 
in  the  stoped-out  areas,  thus  changing  the 
critical  condition  of  equilibrium  of  theover- 
ses  into  a  gradual  arrestable  con- 
dition of  equilibrium,  and  minimise  earth 
tremoi  -    w  hich    are     onh     the     results     of 
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mining  operations  and  need  never  cause 
anxiety. 

(4)  Tin:  Failure  of  Pillars. 
In    1903   I    started  shift-bossing  on  the 
Eose  Deep,  Ltd.     Three  things  with  rej 
to   the    hanging   walls    on    that    mine     im- 
pressed  mi1    very   much   during   that    year. 
These  were:  — 

(1)  In  an  old  stope,  worked  before  the 
war,  a  forest  of  prop  timbers  was 
seen ;  the  timbers  were  bent  and 
cracked  across  the  middle,  and  were 
supporting  hanging  wall.  The  ques- 
tion arose — if  there  was  force  or 
weight  enough  to  bend  or  break  these 
sticks  when  they  excited  the  greatest 
resistance  in  upright  positions,  then 
why  did  that  weight  not  bring  in  the 
stope,  seeing  that  the  sticks  have 
practically  no  more  resisting  force'.' 

(2)  Towards  the  end  of  1903  a  pigstye  of 
round  7-inch  sticks,  6  feet  long,  was 
built  to  support  a  ledge  of  hanging  •">  1 
inches  thick  above  a  72-inch  stope. 
The  mine  overseer  told  me  that  this 
was  a  waste  of  timber,  and  that  1 
should  support  the  rest  of  the  stope 
with  props.  This  1  did.  with  a 
liberal  number.  Four  years  after,  I 
left  the  Rose  Deep,  but  not  before  I 
had  the  opportunity  of  seeing  the 
stope  practically  caved,  with  the  pig- 
stye  alone  standing  somewhat  com- 
pressed with  a  slali  11  feet  by  12  feet 
by  54  inches  on  top  of  it,  and  on  that 
slab  was  lair  overhead  pressure. 

(3)  A  number  of  fairly  well-pillared 
stopes  were  in  a  dangerous  condition, 
hanging  was  caving  between  the 
pillars,  while  the  pillars  themselves 
were  practically  intact. 

These  three  points  formed  my  A. B.C. 
education  with  regard  to  Rand  hanging.  It 
was  there  I  learned  that  what  the  mines 
needed  was  a  compressible  form  of  support, 
and  that  solid  rock  pillars  was  wrong  prac- 
tice. 

It  appears  necessarj  to  have  supports 
which  will  take  up  slab  and  minor  pressures 
in  turn  and  later  on  reduce  the  effects  of 
major  and  subsiding  pressures.  That  is 
Supports    which    will    gradually    take    up    the 

pressure  and  permil  of  it  gradualh  spend- 
ing itself  in  compressing  these  supports,  or 
in  other  words  the  supports  must  In-  com- 
pressible so  as  lo  lake  up  the  inherent  oxer- 
head  forces  or  strains  anil  distribute  them 
as    much    as    possible    within    the    said    sup- 


ports, and  thus  gradually  arrest  movements 
and   minimise   falls. 

Even  to-day  one  hears,  especially  from 
some  colliery  men.  arguments  in  favour  of 
solid  pillars  as  opposed  to  compressible  sup- 
ports. It  must  be  remembered  that  flu;. 
have  had  their  experience  in  comparatively 
shallow  mines,  and  that  their  pillars,  con- 
sisting of  coal,  are  thus  quite  compressible 
compared  to  ours  which  are  of  solid  rock. 
Of  course  the  deep  European  collieries  Leave 
no   pillars   at   all. 

(5)  Sandfilling. 

Much  has  been  said  before  the  various 
Societies  about  this  method  of  support.  Its 
adoption  can  certainly  be  recommended  for 
wider  extension  than  hitherto  attempted.  It 
is  true  that  sandfilling  is  not  a  rigid  support, 
but  that  is  an  advantage.  If  we  wish  in 
future  to  safeguard  many  of  our  vertical 
shafts  from  movement,  it  seems  it 
may  lie  necessary  to  remove  all  solid  shaft 
pillars  and  to  replace  them  l>\  sand,  the 
sand  in  the  worked-out  areas  behind  the 
shaft  lo  continue  fairly  far  to  the  north  of 
the  shaft.  The  movements  in  the  exten- 
sive   worked    out    areas    around    the    present 

comparatively  small  and  solid  shaft  pillars 
may  in  future  seriously  affect  these  shafts, 
but  sand  in  place  of  these  pillars  and  for 
areas  far  exceeding  that  of  the  present 
pillars  will  not  permit  of  serious  shaft  dis- 
turbances; the  compressibility  of  the  sand 
will  be  the  main  factor  in  this. 

As  a  mine  steadier  sandfilled  areas  are 
difficult  to  beat.  The  Simmer  and.  Jack,  in 
years  past,  gave  the  Mines  Department 
some  worry  on  account  of  the  number  of 
falls  of  rock-  they  had.  That  mine  was  then 
on  the  move.  Thanks  to  the  foresight  of 
the  manager,  he  caused  certain  ureas  in  be 
sandfilled,  and  as  block'  after  block  of  sand 
came  into  being  less  and  less  became  the 
falls  in  other  parts  of  the  mine,  and  gradu 
ally  the  mine  became  steadied.  If  they  had 
not  done  that  they  might  have  lost  large 
portions  of  the  mine.  Now  all  their  cur 
sands  are  being  sent  down  the  mine.  I 
think  any  mines  on  the  move  can  be 
steadied  b\  blocks  of  sand,  and  it  is  worth 
a  i  rial.  Blocks  of  sand  throughout  a  mine 
will  also  have  tin  effect  of  minimising  earth 
tremors.  I  would  even  go  so  far  as  to  say 
that  mines  which  lane  slopes  over  eight  feet 
in  width — and  some  have  them  30  feet  in 
width — should  adopt  sandfilling;  if  (hey  do 
not  the  future  may  see  portions  of  these 
mines  mere  holes  in  the  ground.  (  Mir  mini  S 
have  not  as  yet  tried  to  solve  the  problem 


Aug.  1017  G.  Hildicl  'Smith  dk     I'.    S  Iby. — Systematic  Packing  I  nderground  at  t/u    /■'■  > 


43 


of  sandfilling  contemporaneously  with  stop- 
lone  and  it  is  done  in  coal 
mining  in  Silesia  where  the  average  profit 
per  ton  of  coal  is  less  than  the  average  profit 
per  ton  of  Eand  ore.      Sandfilling  is  h 

essfully  applied  to  supporting  our  rail- 
ways over  mined  areas.  A.s  a  means  of 
isolating  portions  of  mines  so  as  to  regulate 
ventilating  districts  it  should  also  be  useful. 

(6)  Waste  Packing  or  Waste  Rock 
Filling. 
Waste  rock,  unless  it  rests  against  very 

strong  harriers,  is  not  an  effective  support 
for  stopes  dipping  over  33  degrees.  Below 
that  it  is  quite  effective.  It  complies  with 
the  compressibility  spoken  of  above.  I  like 
a  support  under  railways  where  the 
width  of  the  excavation  to  be  packed  is  not 
more  than  54  inelu  s.  These  packs  should 
be  parallel,  should  stretch  from  drive  to 
drive,  and  should  not  be  less  than  20  feet 
wide  and  not  more  than  2(1  feet  apart  Eoi 
the  whole  area  of  railway  reserve.    In  mined 

s  under  the  railway  reserve,  where  the 
slope  width  is  over  .VI  inches  for  all  dips,  or 
under  54  inches  Eor  dips  above  33  degrees, 
I  think  sandfilling  is  the  best  support  to 
adopt. 

In  mam"  mine-,  some  forms  of  sys- 
tematically placing  wast.'  packs  fair  dis- 
tances aj. art  are  adopted.  These,  in  places, 
seem  to  answer  to  good  purpose,  hut  I  would 
suggest  that  such  packs  he  built  round,  for 

corners  of  square  packs  are  weak  points. 
In  some  mines  the  widths  of  the  reefs 
vary  from  2  inches  to  72  inches  in 
thickness.  The  2-inch  reefs  are  carried 
in  36-inch  to  42-inch  stoprs.  Why 
could  these  not  he  first  carried  for 
36  inches  in  svaste  only,  and  then  the 
reef  picked  up  in  12  inches  of  waste  from 

i'ootwall.  these  operations  to  be  carried 

on  alternately  every  b>  feet  of  face  advance'.1 

Th''  waste  stoped  in  the36 inches  can  then 

be  firmly  packed  in  the   18  inches,  and  what 

er  utilised  to  advantage  elsewhere.     If 

ilculation  for  such  a  stope  be  gone  into 
and  the  following  points  only  taken  into 
account,  namely:  ill  no  timber  or  timber- 
men  needed  for  slopes;  i -J )  no  cutting  of 
pillars  necessary  ;  (3)  less  labour  needed; 
(1)  one. third  the  tonnage  to  shovel,  tram, 
haul,  sort,  treat  and  dump  lor  the  same 
amount  of  gold  got;  (5)  the  steadying  effect 
of  the. e  blocks  of  waste  Blling  on  the  mine: 
and  Mi)  serious  accidents  from  falls  prac- 
tically d(7  in  stopes  and  very  few  in  di 
in  those  neighbour! Is;— 1 1  ■  •  -  extra  cost     ' 


the  ,  easily  balan  ed,  and 

ultimately    more  profit    from    such    a   stope 
\\  ill  result. 

i  7  i  Timber  Props. 

Props  as  supports  are  largely  used 
rground,  and  in  outcrop  mines  are  most 
heneficial.  especially  in  free  milling  ground 
where  their  use  with  head  hoards  or  cap 
pieces  are  certainly  most  effective.  T  think 
ir  use  in  deep  mining,  except  for  tem- 
porary measures,  should  be  abandoned.  In 
some  of  our  shallower  minis  their  use  can 
be  more  beneficial,  from  a  safety  point  of 
view,  if  the  European  practice  of  sys- 
tematically placing  them  is  adopted,  and, 
where  excessive  weight  commences  to  show, 
series  of  four  of  them  can  be  utilised  as 
bases  for  pigstyes  or  waste  rock  filled  in  be- 
n  lagging  poles  placed  within  and 
against  four  such  props. 

(8)  Sti  i.i.s. 

Stulls,  if  properly  put  in  and  well 
loaded,  are  eood  for  arresting  heavv  falls  of 
hanging  from  careering  down  steep  stopes. 
The  majority  of  stulls  I  have  seen  in  these 
mines  are  certainly  not  supports  for  the 
hanging  walls  ;  they  are  badly  and  weakly 
constructed  and  simply  serve  for  hanging 
to  break  off  against  them.  It  is  true  if 
a  stull  is  strongly  built  and  well  filled  up 
with  waste  or  ore  on  top.  that  it  acts  i 
fail-  support  :  it  would  be  even  a  better  sup- 
port   if   the    stull   had   win^s    to    it,    so   that 

the   filling  on   top   could  be   carried   a    g I 

distance  up  above  the  stull.  If  strong  sup- 
porting stull  timbers  are  not  well  hitched 
between  the  hanging  and  footwalls,  nor 
strongly  lagged  nor  well  filled  behind,  or  if 
the  tilling  has  to  be  removed  at  week-ends 
for  mill  bins,  then  stulls  should  be  con- 
sidered negligible  factors  in  supporting 
hanging  walls  in  stopes.  An  unloaded  stull 
reeted  for  safety,  but  in  my  opinion 
it  is  a  troublesome  thing  and  gives  a  false 
idea  of  security.  It  might  arrest  small  falls 
of  rock  day  by  day  and  save  slight  injuries, 
but  one  day  a  large  fall  crashes  through  it 
and  perhaps  accounts  for  the  fives  of  half 
a   dozen   natives   below. 

('.n  Pigstyes. 
In  some  previous  remarks  it  was 
ed  that  one  method  of  support,  regard- 
less of  dip  and  depth,  i<  suitable  for  all 
Stopes  undi  C  8ft.  wide.  That  method  is 
the  pigstye  method,  which  can  he  made 
adaptable  or  variable  to  meet  practically  all 
eontii! 
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Idvantages  of  Pigstye  Support. 

a)    Foi   il I  of  cutting  an  18ft.  x  18ft. 

pillar  with  machines,  in  a  5ft.  stope 
say,  one  can  put  in  eight  6ft.  x  6ft. 
pigstyes,  These  pigstyes  will  sup- 
port a  greater  area  than  the  pillar. 
and  an  ultimate  greater  profit  from 
i  i i : 1 1  porl  !'ii!  -  if  such  stope  can  be 
looked  for. 

(6)  Pigstyes  will  take  slab  and  minor 
pressure  so  as  not  to  allow  the  hang- 
ing to  crumple,  but  to  come  down 
lowly  in  largi  slabs  or  masses,  thus 
limiting   falls   and    accidents. 

(c)  Major  pressure  and  subsiding  pressure 
can    be    kept    under   control. 

(</l  Stopes  can  be  kept  open  long  enough 
to  finish   all  necessary  work  therein. 

{/■)  Earth  tremors  or  shocks  will  lessen  or 
be  less  severe  as  the  heavier  pres- 
sures are  gradually  being  controlled, 

and      so-called      air      blasts      will       be 

brought   down  to  a   roinimum. 
i/i    Punching   of   hangings   and    footwalls, 

such  as  occurs  when  pillars  are  used 
and  the  consequent  dangerous 
breaking  up  of  all  three  will  he  things 

Of     tile      | 

(</)  Pisgtyes  can  be  brought  to  within 
ten  Eeel  oi  the  face  ii  proper  pre- 
cautions  are   taken   against   blasting. 

(It)  Thi'  gradual  compression  of  the  pig- 
styes  will  either  permit  of  such  pres- 
sure on  stope  laces  that  the  ground 
will  break  fairly  easily,  or  of  liberal 
use  of  pinch  bars  on  these  faces. 

(i)  Strains  or  overhead  forces  will  relieve 
themsi  Ivi  s  in  compressing  pigstyes 
instead  of  by  breaking  up  the  hang- 
ing  walls. 

i  /i   luei  Bcii  ne\   can   he  lookei ! 

in  mam    other   branches    ol     mining 

U  oil    . 

(hi      tie'      Rand      we     have    not     m'\  en 

ei gh  st uiU  to  the  character  of  the  t imber 

«'i  are  using.  It  would  pay  the  mines  if 
the  Chambei  oi  Mine-.,  together  with  the 
i  fan  ernmeiit  Fori  st  i  \  I  leparl  ment ,  could 
look  into  the  matter,  especially  as  to  the 
besl   kinds  oi   timber  to  cult i\ ate  and  u 

Our  t  imber  deca;;  I   >   in  our  n    ui 

than  in  some  i  ii  the  European  mm:  S,  he 
can  e  [a)  no  pn  iper  .ii  i  eni  ion  is  given  as 
to  the  time  oi  the  yeai  we  fell  our  trees; 
(//I  almosl  daib  ■■<■  n  timber  goes  under- 
ground, and  Eermi  utal  ion  oi  the  sap  is  a 
erious  cau  -  of  decay ;  (c)  the  timber  is  not 
stored  under  cover,  oi  so  thai  the  ah  could 
pound  it  and  allow   of  proper  season- 


ing; and   (d)  no  attempts  are   made   to   pre- 
mier,   so  as   to    potent    dry    or 
fungus   rot    at  tucking   it    too   soon. 

In  France  and  other  countries  the  bark 
is  removed,  the  cleaned  timber  is  properlj 
seasoned,  and  then  soaked  in  some  preserv- 
ing solution  ut  an  average  cost  of  half  a 
franc  per  8ft.  pole  of  8in.  diameter.  In 
Belgium  in  some  mines  the  cleaned 
ne  I  poles  are  coated  with  carbolineum 
at  |d.  per  running  foot  for  a  LOin.  diameter 
stick".  Both  these  methods  cause  timber 
to  last  five  times  as  long.  If  our  timber 
even  lasted  only  three  times  as  long  with 
these  preserving  methods  it  would  pay  us 
handsomely. 

To  return  to  pigstying  again,  1  might 
say  that  1  think  the  time  has  now  arrived 
for  the  Witwatersrand  mines  to  adopt  a 
systematic  practice  ol  supporting  the  hang- 
ing walls  with  pigstyes.  We  must  give  up 
the  wrong  past  methods  of  putting  a  sup- 
port where  so-and-so  thinks  one  necessary 
and  then  places  one  there  almost  regardless 
of  thought  of  the  future.  Accident 
enquiries  have  shown  that  the  past  methods 
are   sorely   in   need   of  betterment. 

What  the  Rand  wants  is  a  lair  nm 
of  strong  compressible  supports,  placed 
systematically  near  to  each  other  instead  of 
very  substantial  ones  placed  systematically 
far  from  each  other.  We  know-  that  no- 
thing wall  keep  up  <air  rock  masses  inde- 
finitely; we  only  want  the  workings  to  he 
kept  open  so  long  as  we  need  them,  and  it 
will  then  he  found  that  in  the  lone  nm  the 
small  strong  supports  placed  systematically 
near  to  each  other  will  he  more  effective 
than   large   ones   placed   far  apart. 

I  am  a  heliex  er  in  pigsty  es  built  of  6ft. 
sticks  of  square  section  4in.  \  tin.,  especi- 
ally     ill      tile      steep     -tope,.      or     8ft.      stick'S     of 

round   section    5in.    diameter   in   the   flatter 
stopes. 

Filling   ol    pigstyes  with   waste   rods   is 

essential    ill    thi'    Hatter  stopes.        If  the  small 

(iff.  x  Cift.  pigstyes  of  square  section  pre- 
served timber  are  adopted.  I  would  suggest 
that  m  steep  stopes  1 1i.\  he  not  filled  with 
te  rock,  lor  then  the  air  cannot  get 
around  the  timbers  and  they  may  decay 
fairly    quickly. 

In  steep  stopes  these  lighl  pigstyes  are 
i  isih  constructed  and  temporarily  sup- 
ported until  the  oncoming  weight  hinds 
them.  It  must  he  remembered  that  steep 
stopi    faci  ;    nerally  advanced  by   ham 

iior  boys;  the  advance  is  slow  ,  and  the  rows 
of   pigstyes  can  easily  he  kept   up  to  dat. 


Aug.  1917  G.  Hildick-Sniit/i  .c     P.    Selby  tic  Packing  I  ndcrij round  at  th>  Deep.         45 


If  these  small  pigstyes  are  placed  their 
own  width  apart,  that  is  6ft.,  one  will  be 
aired  for  every  three  fathoms  stoped, 
ami  thai  i-  certainly  not  too  costly.  In 
steep  stopes  laggings  ran  be  crossed  over 
from  pigsty  e  to  pigstye  for  oi  irhead  safety 
from  falling  rocks  and  materials. 

I  saw  a  return  i  :  t  imber  v\  Inch  was 
supplied  in  a  steep  mine  'in  the  West  Rand 
during  a  year.  1  also  saw  what  fathomage, 
•\\  i  1 1 1   thr   average   stope  width,   was   stoped 

ihat  year.  If  the  cubic  footage  of 
timber  so  supplied  for  that  year  had  been 
changed  into  pigstye  supporting  as  above 
described  there  would  have  been  more  than 
sufticienl  timber  to  put  in  on.'  pigstye  for 
everj  three  fathoms  stoped.  and  the  work- 
would  have  been  better  supported. 

I  think  the  above  systems  quite  suffi- 
cient to  keep  our  drives  well  open  without 
drive  pillars.  It  is  often  required  thai 
a  certain  drive  must  lie  kept  open  for  manj 
years,  in  that  case  1  would  suggesl  thai 
th.'  spaces  between   the  three  rows  of   pig 

-  immediatelj  above  and  below  those 
drives  I"'  completely  filled  with  waste  rock 
or     sand     resting     on     substantial    barriers 

againsl    the   pigstj Lditional  supports 

a  necessary.  In  some  worked-out  portions 
of  mines  it  may  be  found  practicable  and 
i  conomical  to  remove  sunn  of  the  preserved 
timber  pigstyes  and  reconstruct  them  else- 
where. 

We  stili  have  in  vogm  to-daj  large 
stoped  not  areas  along  the  strikes  as  well 
as  thr  dips  of  thi'  reefs,  and  these  areas  are 
inferiorly  supported,  fch  result  being  that 
a  live  pressure  is  always  being  kept  tip.  The 
further    stopin  .ids    the     livelier     the 

■  ii-.-  becomes.  This  li\.  pressure  mal  i 
things  extremelj  unsafe;  nothing  else  can 
be  expected  if  everything  is  on  the  slow 
move.  This  live  pressure  or  slovs  move 
be  changed  into  a  dormant  or  resting 
pressure,  and  the  best  way  I  can  at  presenl 
conceive  of  doing  it  is,  as  above  described, 
by  pigstyes,  etc.  Thr  pigstyes  must  be 
menced  so  in  af1  ei  the  faces  ha\  e 
started  off  a  winze.  It  is,  practically  speak- 
ing, too  late  to  starl   if  saj  pressure 

has  had  t iuch  of    a  chance  for  exerting 

itself.     The    pigstyes   must   be    in     position 
..lore,    so    that    thi     Brst    Wright    or  sagging 
will  be  taken  up  by  the  compressing  of 
pigstyes  and  thus  be  subjected  to  a  gradual 

Ling.  Strains  being  thus  partlj  checked 
will  parti     radial  in  the  hang 

ing    from    the    main    sagging     centre     and 

up!     to    disturb     or     dislodge     hanging 


further  on,   but  in  this   eyenl    there   is   tin 
op  ir    other    pigstyes     in     between 

Ii  will  prevent  these  consequences. 
Thus  when  the  stope  extends  and  the  pig- 
stye placing  is  kept  up  to  date  thr  hanging 
will  gradually  come  on  to  the  pigstyes, 
ing  them,  tin'  live  pressure  being 
broughl  to  a  dormant  or  equally  distribul 
able  state.  \1\  experience  is  that  in  the 
dormanl  state  all  pressure  is  easy  to 
deal  with,  no  serious  isolated  falls  take 
place,  hangings  do  not  suddenly  crack 
up,  and  movement  is  gradual  over  largo 
areas.       It    may    be    said    thai     with     hea\\ 

lit  the  small  pigstyes  crumple  away: 
tin-  is  true,  but  only  it  there  are  nol 
enough  of  them.  As  stated  before,  m\  eon 
tention  is  that  the  Hand  requires  numerous 
fairly  substantial  compressible  supports 
systematically  placed  in  preference  to  U-\\ 
verj  substantia]  compressible  ones  so 
placed.  I  may  be  wrong;  tin-  future  will 
show  if  in;,   contention  is  correct  or  not. 

In  the  Consolidated  .Main  Reef  and 
Main  Reef  West  Mines  a  system  of  pig- 
stying  has  been  adopted  which,  I  think',  is 
everj  hit  as  good  as  the  suggested  system 
and  most  suitable  for  the  flatter  mines.  I 
would  advise  those  interested  in  pigstying 
...  go  and  sec  their  methods  and  before 
coming  ;n\;it  remember  that  it  is  being  done 
in  a  low  grade  mine.  Their  method  of  pro- 
tection against  blasting  is  also  ideal.  I 
understand  that  there  are  several  other 
mines  where  the  sain.'  system  is  in  vogue, 
hot  I  mention  these  two  mines  as  J  am 
more  intimately  acquainted  with  them  (ban 

ithers. 

A  point  somewhat  neglected  in  the  past 
is  the  study  of  how,  when  and  where  to 
mine  various  overlying  reefs.  tirade  is 
n  the  lii'st  consideration  instead  of 
by,  and  a  reef  is  worked  above  or  below 
another  stope  with  sometimes  In  lie  thought 
for  the  future.  Tt  may  even  he  found 
necessary    in    some    places   to    remove    pig- 

.     etc.,     from    the    top    stopes    so    as    to 

reduce  transmitted  pressures  from  1 1 ver- 

masses   above  the   top   stopes   to   the 
lower    itopi 
10)  Systematic  Packing  of  Ore  Actually 
Broken  at  Stock  Faces. 
It      must     hr    remembered     thai     the 
ir.i    I  >eep,    liia'   sonic   others,    is   a   mini 
m    which     perhaps    serious    mistakes    maj 
have   been    made  in  the   past      It    is  a   rich 
inn..',  aii.l  .an  ..if.. id  in  d.i  things  which  a 

■    nun.'  cannot.     I  do  not  conde ill' 

method   of  systematic   packing  of  ore  actu- 
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ally  broken  at  the  face;  tar  from  it;  I  think 
it  is  a  good  method,  bul  at  the  same  time  I 
think  proper  pigstying  a  I  letter  one.  The 
Ferreira  Deep  was  allowed  to  get  on  the 
move  and  some  drastic  method  had  to  be 
adopted  or  else  large  portions  of  that  mine 
would  have  developed  serious  difficulties. 
Thanks  to  that  drastic  method,  however, 
the  result  has  been  to  bring  to  the  fore  a 
good   method  of  supporting  hanging  walls. 

1  am  of  opinion  that  had  pigstying  linn 
started  on  the  Ferreira  Deep  in  the  long 
past  and  continued,  the  method  now 
adopted   would   probably  not  have   been   in 

use. 

This  method  now  allows  of  a  good 
system  of  supporting  hanging  walls  with 
good  ore  and  reclaiming  of  the  good  ore, 
and  withdrawing  that  good  system  of  sup- 
port later  and  replacing  it  with  inferior  tem- 
porary supports  during  such  reclamation. 
The  leaving  of  the  hanging  wall  after  recla- 
mation with  few  supports  in  a  critical  con- 
dition of  equilibrium  may,   however,   result 

in   earth   trei 'S,   and  the  keeping  open  of 

certain  necessary  drives  will  be  difficultand 
costly. 

In  the  papers  under  discussion  certain 
advantages  tor  the  system  were  claimed. 
Certainly  all  those  advantages  exist,  and 
many  more,  but  I  think  they  can  likewise 
he  claimed  for  the  pigstye  system.  It  must 
lie  admitted  that  the  best  for  the  Ferreira 
Deep  now  is  the  continuation  of  their  sys- 
tem of  support.  It  is  not  advisable  for  a 
mine  which  lias  developed  a  good  system  to 
si  art  on  another. 

It  is  also  well  to  remember  if  many 
mines  adopt  the  systematic  packing  ol  ori 
actually  broken  at  slope  faces,  that  a  large 
amount  of  money  in  the  shape  of  broken 
ore  will  be  lying  about  which,  I  think. 
should  be  drawing  good  interest.  The 
ensurance  of  safetj  is,  however,  the  first 
consideration,  and  if  this  is  being  attained 
then  the  interest  on  the  money  is  of 
secondary    importance. 

The  foregoing  remarks  are  not  for  the 
purpose  of  criticism.  No  one  can  reallj 
afford  to  criticise,  for  all  are  learning,  and 
the  remarks  are  meant  as  additions  to  the 
two  valuable  papers.  1  have  had  a  fail' 
experience  of  how  the  hanging  walls  are 
supported  in  the  Germiston  district.  Time 
will  not  permit  of  some  interesting  remarks 
in  regard  to  that  district.  I  lee]  sure,  how- 
ever, that  a  number  of  the  well-known  Ger- 
miston   mining    engineers    will    contribute 


some  valuable  additions.  In  that  district  one 
often  sees  three  stopes,  one  above  the  other. 
mined  separately  within  a  total  thickness  of 
;;.">  feet  of  rock,  and  if  there  are  men  who 
can  tell  us  about  difficulties  with  regard  to 
hanging  wall  support  thej  are  the  Germis- 
ton mining  men,  for  in  addition  to  the 
various  pressures  mentioned  they  havealso 
to  deal  with  the  keeping  up  of  waste  part- 
ings. 

Review. 
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A    vertable    pockel     "Dana"!       A    I k 

that  will  receive  a  welcome  by  every  stu- 
dent of  mineralogy.  As  tar  as  we  have 
been  able  to  judge,  it  is  free  from  misprints 
and  inaccuracies,  no  small  thing  in  these 
days.  The  book  is  compiled  as  purely  and 
simply  a  field  reference,  dealing  with  the 
lustre,  colour,  streak,  cleavage,  tenacity 
and  fracture,  translucency,  specific  gravity 
and  miscellane  u  >  h;  racteristics  of  most  of 
the  well  identified  minerals.  One  estim- 
able feature  is  the  reference  to  minerals 
which  have  common  characteristics  to  one 
another.  Included  in  all  thid  are  brief 
references  to  the  uses  of  the  mineral:  a 
glossary  of  terms:  a  list  of  commerciallj 
important  ores;  and  a  lisl  of  retail  prices 
of  cut.  gems,  with  pre-war  prices  of  trade 
minerals.  The  little  book  is  completed  by 
a  series  of  tables  dealing  with  the  ordinary 
characteristics  enabling  the  student  to 
make  comparisons.  One  i  -  ntial  feature 
is  the  allotted  blank'  spaces  fi  r  notes.  If 
there  is  any  fault  to  find  with  the  book  it 
is  a  publisher's  one,  in  using  paper  of 
different  quality  in  the  paging,  but  this  may 
I;  i  due  to  war  conditions.  We  have  plea- 
Sure  iii  recommending  this  publication  to 
field  geologists,  mineralogists  and  all  stu- 
dent., in  these  subjects.  Features  we  have 
omitted,  hitherto,  to  mention  are  the  adop- 
tion of  liana's  number  against  each  mineral 
described,  and  the  number  of  beautiful 
photographic  reproductions  of  minerals.  The 
fi  inier  will  enable  am  one  to  compare  little 
known  varieties  with  Dana's  System  of 
Mineralogj . 

The  I  I  could  well  be  fitted  with  a 
water-proof  case  for  the  convenience  ol 
prospectors.  (A.  \\    I 
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Notices  and  Abstracts   of  Articles  and 
Papers. 


238-247. — Journal     of.     tl        Society     of     Cht 
Industry,   May    15,    1917.   p.    504.      (J.    A.    W.I 


CHEMISTRY. 
Sai  c    Manufacture    bj 
Ska   Water. — "The   process  ed   out    at    San 

Diego    Bay    in    Southern    California,    a    long    and 
iw    land-locked   arm   of   the    Pacific    Ocean.    The 
is  admitted   each    fortnight   at    high   tide 
from   the   bay   to  four  tide   ponds,    from   which   it   is 
transferred    by    pumps   for    another   two    weeks    to 
upper  secondary  ponds,   and   then   to   lower  second- 
ary  ponds.     The   calcium    carbonate   settles   out   in 
ponds,   and  the   liquor   is   then   transferred   to 
the    "  pickling    pond,'    where    calcium    sulphate    is 
ed.     The    brine    is    finally    drained    to   the 
crystallising   pond   where   the   salt   is  separated,  and 
this   pond   the  liquor  is  passed   to   the  bittern 
U .     The  salt    is   shovi  1  Led  i     .   delh  ering 

into  a  bin  from  which  the  salt  is  discharged  by  a 
conveyor  and  an  elevator  into  the  washer. 
where  it  is  treated  with  brine  from  the  pickling 
pond.  It  receives  a  further  brine  washing  and  is 
Sprayed  with  fresh  water  whilst  being  elevated  to 
the  stack  piles,  where  it  is  dried." — L.  A. 
Palmer,  M<i.  ting.',   1917,   16,  317-319. 

mal  or  the    <ori.fi/  of  Chemical  Industry,  May 
15,    1917,  p.    50-2.      (J.    A.    W.) 


Utilisation  of  Nitre  <  ake. — "  A  method  is 
suggested  for  the  utilisation  of  nitre  cake  which 
avoids  serious  loss  of  either  sulphur  or  alkali  and 
also    the    difficulties    of    transit     i  of    the 

cake  itself.  If  nitre  cake  is  heated  with 
sand,  sulphuric  acid  is  evolved  and  a,  soda  frit  is 
obtained  which,  however,  still  contains  some  sul- 
phate. Increase  of  the  proportion  of  sand  reduces, 
the  amount  of  residual  sulphate,  and  this  is  re- 
duced still  further  by  the  use  of  charcoal,  sulphur 
and   sulphur  dioxide   beic_  with 

the    sulphuric    acid.      The    soda    frit     may    be    con- 
I     into     a.     glass     by     melting     with     suitable 
..    ,  ti-.     If    the    use    i  f    fluoi  ides    is    avoided, 
the   recovery   of   the   sulphur   .and    the   formation   of 
iss   may   be    carried    out    at    one   operation,   the 
being  connected  with  a   sulphuric  acid  plant. 
iment    a    mixture    of    nitre    cake    (65 
.     sand     (100    gin.),  (18    gm.),    and 

1    charcoal    (6   gm.)    gave    120   gm.    of   soda-lime 
.    237    tin.    of   sulphur,    and    23T    gm.    of 
sulphuric  acid,  the  total   percentage  of  sulphur  rc- 
ired     being    52S.     By    increasing    the    quantity 
of   charcoal   in   this  mixture   up   to   8   gm.,   the   sul- 
phur    recovery     rose     to     66         to      70      :    higher 

nits    of     charcoal    led     to    the     ) luction    of 

black    glasses.     In    these   experiments   a    nitre    cake 
was    i  lining   6f  E        of   sodium    bisulphate. 

For    further   experin  the    production    of    a 

lead   elass.   the   nitre   cal       1      0       of   bisul- 

1    lead    with   a   little   nitre  ix    re- 

the     limestone     end  I  iured 

litiorl   "f  the  usual 
The    efficiency    of    sulphur    rei    very    was 
ale  ut   66  iss,   all 

Kl.   tie-  ■  act  inn   of   the   red 

lead    and    nitre    previ  nt  ii  <    sul- 

phur.     Th  '  alied     in    t  h 

ours   up  to   18  hours, 

•     of    the    sulphur    bi  ed     i"     die    first 

two  hours;    in  he  lead   glass  the  time 

varied    from    four    1.  "  — G.    T. 

Mo:  |  |  Roy.    Dublin    Soc,    1917,    ..', 


Analysis   or   Aluminium    Dfst. — "line   gram   is 

dried    at    100°    C.    to   constant    weight    and    the    lis-, 

ported   :  .-   moisture.     The  dried   material  is  trans- 

to    a    dry    200    ec.    beaker   and    washed    with 

ether    till     free    from    grease.      The    filtered    extract 

d       i       I     flask     and     the     grease 

weighed.     The  residue  from  the  extraction   is  trans- 
!    to    a    300    cc.    flask    and    dissolved    in    dilute 
hvdrochloric   acid;    the  hot   acid   solution   is   filtered 
Ji     the     filter     previously     used     into     another 
flask,    and    the    filter    washed    with    hot    water.      The 
insoluble   residue   is  washed   back   and   treated   with 
nitric    a,  id  :    this    solution    is   filtered    through    the 
filter   into   a   separate    flask.     The   ignited   in- 
soluble   icsidue   consists  of   silica   mixed   with   some 
carbon    which  resists  ignition   very   persistently.     It 
,|    with   a   small  quantity  of   sodium  peroxide 
and    t'  lica    separated    as    usual  ;    this    is    calcu- 

!    to   silicon.     The   nitric   acid   filtrate   is  evapo- 
I    with   sulphuric   acid   and   added   to   the   main 
«  hloric    acid    filtrate.        This    is    precipitated 
with  hydrogen  sulphide,  and  the  precipitate  digest- 
if    with    hot    ei'"      hydrochloric    acid    to    separate 
copper   and   lead.     The   residual   copper   sulphide   is 
Ived    in    nitric    acid    and    the    copper    titrated 
with     cyanide.     The     lead     solution     is     neutralised 
with   ammonia,    acidified   with   acetic  acid,   and   pre- 
cipitated    with    bichromate.     The    filtrate    from    the 
hydrogen     sulphide     precipitate     is     oxidised     and 
ed    with    excess   of    caustic    soda  :    the   precipi- 
tate is  dissolved  and  re-precipitated  with  ammonia  ; 
the    filtrate    from    the    ferric    hydroxide    is    used    for 
the  estimation  of  magnesium.     The  alkaline  filtrate 
containing  aluminium  and  zinc  is  precipitated   with 
sodium   sulphide,  and  the  zinc  sulphide  determined 
with    A'    Hi    in, line   and    thiosulphate.        The   alumi- 
nium may   be  roughly  determined   by  acidifying  the 
last    filtrate,    expelling   hydrogen    sulphide   by    boil- 

ia    up    to    "'I'll  'ec.    and    titrating    1 

with  .VI  alkali  first  with  methyl  orange,  and 
then  with  phenolphthalein  as  indicator.  The  inter- 
val between  the  two  end-points  is  proportional  to 
the  aluminium  ;  the  alkali  is  standardised  against 
pure  aluminium.  Special  methods  for  the  separate 
determination  of  the  impurities  are  also  describe  d 
—J.  E.  Clennell,  Eng.  and  Min.  ■/..  1917.  108, 
196-499,  Journal  »/  the  Society  t>l  Chemical  In- 
du  try,    May   15,    1917,   p.   506.      (J.    A.    W.) 

Determination  of   Sodium   and   Calcium   Bicar- 
,s    r;    Boiler-Feed. — "The    case   of   a   boiler 
,    is  considered  which  contains  only  bicarbonate 
alkalinity   and   is   therefore  neutral   to  phenolphtha- 
lein.    Tie'   determination   consists  of   two   titrations 
with     Xi  10    acid    in    presence    of    methyl     orange, 
firstlj    directly   on   the   water,   secondly   after   addi- 
,t    (V    10   .austic   soda   equal   to   the   acid   used 
and   removal    of    the   precipitate   by   filtration.     The 
acid    e  ed   in  the  first   titration   is  subtracted   from 
,,  ,.,i    in    |  lie     ei  ond,   and   the   result    mult  i]        I 

bv  8'4,  givi      the    i it   of  sodium  bicai  I ate  in 

100  CC,  if  100  cc.   of  the  wafer  was  taken. 

in   the  second   titration   is  subtracted 

!    used    in    the    first,    and    the    result 

multiplied  '  the   amount    of    lime    in    the 

SI,  add     there    be    a.    tl. 

n    Iphthalein     alkalinity     in     the     water,     tins     is 

,1.  and  tw  ice  the  result  is  sub- 

0    ,1    titration    before    calculat 

ing  tl-'    ..'I',,,,,   I,,,  ai  bonate  content      I  'al sul 
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phate  can  onlj  be  present  in  the  absence  of  sodium 
bicarbonate,  and  in  this  case  twice  the  phenolph- 
thalein  alkalinity  must  be  subtracted  from  the 
first  titration  before  calculating  the  lime  content. 
Salts  of   magnesium   cause   no   irregularities  in  the 

,i  ,„!.'■     M.     Monhai  i'i.     '  'hi  ■     ■'■'  "'  ,    1916,    W, 

1041-1043.— Journal  oj  tin  Society  of  Chemical  In- 
dustry,  February   15,   1917.  p.    160.     (A.    Wl 

Analysis  oi  Babbitt  Metal.-  "Antimony.  1  gm. 
of  the  sample  (filings)  is  heated  with  10  cc.  of 
water  and  25  cc.  of  sulphuric  acid  until  no  black 
particles  remain.  Tin-  cooled  solution  is  then 
diluted  with  100  cc.  of  water  and  10  cc.  of  hydro- 
chloric and.  boiled  for  10  minutes  to  expel  sul- 
phurous fumes,  and  titrated  with  potassium  pel 
manganate  after  being  moled  and  further  diluted 
with  100  cc.  of  water.  Tin.  0'5  gm.  is  dissolved 
in  hydrochloric  acid  (with  potassium  chlorate  it' 
necessary)  and  the  tin  determined  by  titration  with 
.V/10     iodine    solution    after     reduction     with     soft 

i and    hydrochloric    acid.        Lead.    Solution    is 

effected  by  dilute  nitric  acid  in  the  presence  of  a 
large  excess  of  tartaric  acid.  Sulphuric  acid  is 
then  added  and  the  solution  boiled  sufficiently  to 
expel  all  nitrous  fumes  but  without  charring  the 
tartaric  acid  :  after  which  the  lead  sulphate  is 
filtered  off,  dissolved  in  ammonium  acetate  solu- 
tion, and  the  lead  reprecipitated  and  weighed  as 
chromate.  Copper.  Solution  is  effected  as  in  the 
preceding  case  and  the  filtrate  from  the  lead  sul 
phate  is  further  acidified  with  hydrochloric  acid 
and  heated  with  pure  aluminium.  The  precipi- 
tated copper  is  filtered  off  and  redissolved  in  dilute 
nitric  acid  for  determination  by  the  electrolytic  oi 
iodide  method."  —  E.  W.  Hagmaiek,  Met.  and 
Cliem.  Eng.,  1917,  16,  84-85.  —  Journal  of  the 
Society  of  Chemical  Industry,  February  28,  1917. 
p.    221.      (A.   W.) 

Determination  of  Nickel  in  Preseni  e  of  Zinc 
\\i>  Iron.— "  The  estimation  of  nickel  by  electro 
deposition  from  an  ammoniacal  solution  cannot  be 
carried  out  accurately  in  presence  of  zinc  or  man 
ganese.  nor  with  a  sodium  sulphite  solution,  when 
cobalt    is    present.      It    was  found   that   precipitation 

of   nickel    se  q cide   by   alkali   and   bromine   water 

does  not  serve  entirely  to  exclude  zinc.  A  separa- 
tion can  be  brought  about  by  dimethylglyoxime, 
but  nickel  precipitated  in  this  is  contaminated  by 
iron   if   this   is   present    in   the   solution.     This   con 

tamination    by    ir curs    even    in    presence    of    a 

large  i  xcess  of  citric  acid  and  was  found  to  be  due 

to    adsorption.        To   over these    objections    in 

the  estimation  of  nickel,  it  is  recon ided  to  pre- 
cipitate with  dimethylglyoxime,  dissolve  the  preci- 
pitate in  nitric  acid,  beat  for  several  minutes  to- 
gether with  hydrogen  peroxide,  arid  a  lame  evcess 
of  ammonia,  and  electrolyse  in  the  usual  manner 
S,  Rothschild,  Chem.-Zeit.,  1917,  .J/.  29-30.— 
Journal  of  the  Society  ■  </  Chemical  Industry, 
February  28,   1917.   p.   238.     (J.    A     W.) 


METALLURGY. 

New  Method  of  Precipitating  Coin  from 
Cyanide  Solutions  by  Zinc. — "A  revolving  cylin- 
der, mi -;lti  ft.,  inclined  at  30°,  with  an  inner  cast 
zinc  lining  and  a  central  spiral  rib  acting  on  the 
principle  of  an  Archimedean  screw,  is  usi  d  The 
inner  space  is  filled  with  zinc  balls  and  small  zinc 
fragments.  As  the  cylinder  revolves,  the  zinc  balls 
1    upwards,    and    at    the   end    of   the   spiral   they 


drop  into  a.  small  central  pipe  and  travel  again  to 
the  bottom  of  the  machine.  The  cyanide  solution, 
flowing  through  the  tube,  and  the  rolling  of  the 
zinc,  remove  the  precipitate  from  the  surface  of 
the    metal.     The    solution    takes    place    in    a    steep 

conical    zinc-lined    vat.      Iron    cai t     lie    used,     as 

zinc  in  contact  with  iron  does  not  precipitate  silver 
from  cyanide  solutions.  The  advantages  of  the  de 
vice  are  that  zinc  is  used  in  its  cheapest  form  ;  no 
excess  of  zinc  is  used  ;  clean  precipitate  is  pro- 
duced which  can  be  melted  with  fluxes  without 
intermediate  acid-treatment  or  roasting." — H.  1!. 
Conklin,  Eng.  and  Min.  ■/..  1917.  103,  195-196.— 
Journal  of  the  Society  of  Chemical  Industry,  March 
15,   1917.  p.    292.      (J.    A.    W.) 


Wet  Assay  of  Tin  Concentrate.  — "  Very 
serious  errors  may  be  introduced  in  crushing  the 
sample,  agate  being  the  only  material  unaffected  by 
cassiterite.  A  sample  crushed  in  different  mortars 
was  assayed  for  tin  with  the  following  results  : 
unpowdered,  75' 1  ;  in  agate,  75' 1  ;  in  steel,  710; 
in  Wedgwood  mortars  (3  different  types)  73'35. 
7.30.3.  and  72'95°o.  The  colour  of  the  powdered 
material  from  the  steel  mortar  was  much  darker 
than  that  crushed  in  agate.  For  reducing  the 
solution  prior  to  iodine  titration,  it  is  recommended 
to  add  5  gm.  of  pure  powdered  zinc  after  nearly 
neutralising  the  excess  of  acid  ;  50  cc.  of  hydro- 
chloric acid  is  then  added,  a  nickel  coil  is  inserted, 
and  the  solution  boiled  for  10  minutes.  The  solu- 
tion is  cooled  in  an  atmosphere  of  carbon  dioxide 
and  titrated.  Ores  containing  tungsten,  arsenic,  or 
copper  should  he  treated  with  acid  before  fusion. 
Titanium  was  not  found  to  interfere  when  the  ore 
was  decomposed  with  lime  and  zinc-nickel  used  for 
reduction." — H.  W.  Htjtchin,  Dull.  119,  Inst.  Min. 
and  Mr/..  27  pages. — Journal  of  the  Society  of 
Chemical  Industry,  March  15,  1917.  p.  293. 
(J.  A.  W.) 


Tube  Mill  Practice. — Synopsis  Comparing  the 
P<  rformance  of  t/ir<  r  diffi  rent  tube  mill*  under  vary- 
ing conditions  oml  with  various  linings  and  pebbh 
charges,  givez  some  interesting  information.  The 
classification  efficiency  wan  formulated.  Close- 
grained  felsite  served  well  instead  of  the  usual 
Danish  pebbles. 

"  Thanks  to  the  opportunity  for  testing  three 
tube  mills  at  the  Lonely  Reef  Mill.  Rhodesia,  South 
Africa,  with  different  linings  and  under  varying 
conditions,  it  was  possible  to  make  definite  compari- 
sons of  output  and  efficiency.  Early  in  1912  the 
plant  was  operating  on  a  system  that  allowed  for 
the  handling  of  coarse-mesh  battery  product  in 
cones  of  the  baffle  (Caldecott)  type  and  with  no 
further  attempt  at  classification.  Each  mill  was 
provided  with  one  cone  which  received  a  propor- 
tionate amount  of  battery  pulp  and  delivered  the 
underflow  to  the  tube  mill  and  the  overflow  to  the 
Dorr   thickeners. 

The  original  design  was  based  on  a  misunder- 
standing as  to  the  efficiency  of  such  a  cone,  work- 
ing 'dry,'  to  act  as  a  classifier.  By  estimating  the 
actual  undersize  and  oversize  tonnages  of  underflow 
and  overflow,  after  adjustment  of  the  cone  to  pro- 
duce a  minimum  of  oversize  in  the  overflow  and  a 
minimum  of  undersize  in  the  underflow,  the  results 
obtained  were  poor.  Such  units  often  prove  useful 
as  dewaterers.  but  cannot  be  considered  in  the  same 
class  as  vertical-sided  classifiers  of  the  mechanical 
i  J  pe,   such  as  the  Dorr. 

In    calculating    the    efficiency    of    classification    a 
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ted    for  the   purpose  of  a 
parative  si  isults  and  was  used 

on  of  200-mesh  material  was  re 
quired.     In    this   system,   the   total 

in t    pei    24    houi  -       I  :    the    tonna  ;e    ol 
mesh   material    in   cone  overflow   per  24    Iiouri 
and    the    tonnage    of     f-200-mesh    material    in    rone 
o\ '  rflov.    per   24    hours    =o".      ["hen 

100((V  I  rt")         ...  ,      .,      . 

i  t/irn  ncy  o)   classification 

Experience    has    shown    tint    the    only    satisfactory 
method     of     obtaining     classification     results     from 
these  mm'.-,  is  to  use  t hem  in  series.     W.    R.    Dowl 
ing   expla  ins   I  hal    'in   all   ci  ne  as   well   as   in 
methods  of   hydraulic  classification   it   is   important 
to  liax  e  suffii  ieni    ret  urn  sand   pones .   opei  ated     i 
lliiid    underflow,     to    receive    the    overflow 
primary  cones,  so  that  the  contained  .sand  ni;n    be 
separated  and   returned   to  the  primary  cones.     The 
more    complete    the    separation     of     slime     in    the 
primary  rones,   the  more  sand   will   be  contained    in 
the   overflow,    and    hence   the    greater    necessity    for 
efficient   return-sand  cones.' 

'Pin-  inefficiency  of  the  work  of  these  i es  at  tin 

Lonelj    Reef  mill   led  to  the  installation  of  an  addi 
tional  cone,  cunning  '  wet,'  which  took  the  overflow 
from  the  '  dry  '  baffle  cones,  and  catered  for  a  large 
tonnage  of  coarse  material,  which  inevitably  formed 
a   part  of  the  primary-cone  overflow. 

The  usual  method  of  erecting  tube  mills  in  South 
Africa  is  to  place  them  at  a  considerable  height 
from  the  ground.  This  makes  the  elevation  of 
battery  pulp  a  necessity.  Centrifugal  pumps  are 
largely  used  for  this  purpose,  but  often  give  an 
erratic  discharge,  especially  when  the  liners  and 
runners  are  worn.  Various  methods  of  dealing  with 
this  trouble  are  taken  advantage  of,  such  as  the  use 
of  equalising  vats,  bypass  systems,  etc.,  but  classi- 
fication under  these  conditions  is  seldom  so  satis; 
factory  as  when  the  machine  receives  a  steady  feed 
direct  from  the  battery. 

After  the  secondary  cone  was  installed  at  the 
Lonely  Reef  mill,  the  underflow  was  returned  to 
the  sump  of  a  centrifugal  pump  which  elevated  the 
battery  pulp  to  a  distributor  supplying  the  tube 
mill  cones.  The  overflow  from  the  secondary  cone 
vent  directly  to  the  Dorr  thickeners. 

The  underflow  discharge  from  the  baffle  cones 
was  delivered  into  the  tube-mill  feed-boxes,  where 
the  material  was  picked  up  by  the  usual  type  of 
scoop  feeder.  Solution  was  added  to  reduce  the 
sj lie  gravity  of  the  pulp,  but  it  was  found  per- 
missible to  lower  the  moisture  content  below  the 
usual  percentage,  the  increase  in  power  consump 
tion  being  more  than  compensated  for  by  the  in 
eiease  in  tonnage  ground. 

The  t  n In-   mills  were  all    fitted   with  bell   ends,   an 
arrangement    lor  which   I   have  never  been  ;,i,ie  to 
discern  a  single  advantage.     The  original' end-liner 
u  was  faulty,  and  a  space  was  left   into  which 
el    and    small    pebbles    often    found    theii 
Scouring  of  the  mill-end   then  occurred,   ami   break 
of  the  trunnions   was  a  comparatively  common 
occurrence.        End    liners   were   then    J      ...    .1    ol     i 
thickness  varying   with   the   severity  of  wear,  b 
about  three  times  as  thick  at   (lie  junction   of  trun- 
nion liner  and  end  liner  as  at  the  internal  periphery 
of   I  he  mill. 

Tests  "ii  Ti/pi     •  ■/   l. in'  i         I  I.     i"  II  e  ori 

originally  designed  for  silex  liners,  set  in  magnesite 

These  proved  hopeless.   In  addition  to  the  need  for 

constant   repair,  due  to  the  collapse  of  one  or  more 

bloi  I.  -    t  here    ■  ;i     .   matei  ia]  loss  in  dutj   a 


result  .        on  m  the  [j  imeter  oi 

I    from   grinding  effii 
A    number   ol    full  si  ale   tesl      were    then    i  ai  ried 
nd    '  omp  iri  ons    made    «  ith     i  arious    di 
oi     metal    lininj        \    Komata    lining    was    installed 

"e  of  i  he  mills  and  I  he  speed  redui  ed  to  satisfy 

the  requirements  ol  this  particular  type.  Il  was 
found,    however,    that   tl lucl  ion    in     peed    re 

Milled     in    a     serious    d  on  unit  ion     in     duty.      Further 

investigations  showed  that  the  grade  of  product 
being  handli  d   (about   6  holes  per  square  inch)   wa 

to ;l1   e  i  '  I."  effei  I  ivelj    slimed   in  a   mill   of  this 

type   at    the    reduced    speed.        I'.\    returning    to   a 

basi  d   mi    Da\  ison's    foi  mula    i       ~     ,   «  i,,  , 

d 
<2  =  diameter     in     inches,     and  |  he     r.p  m  i     the 

K .ii. i    si  ill    -  bowed    a    lower   effii  iem  j    than   other 

At  the  same  lime  a  second  mill  was  equipped 
with  ordinary  F.l  Oro  lining,  and  comparative  tests 
were  made  between  this  and  the  Komata  lining. 
The  results  were  conclusive  and  led  to  the  adop 
I of   El   Oro   in   both   mills. 

Further  tests  were  made  on  a  third  mill  with  a 
type  of  lining  known  locally  as  the  Osborne,  in 
which  steel  strips  a  few  inches  wide,  an  inch  or 
so  thick,  and  the  length  of  the  mill,  were  placed 
alternately  flat  and  edgewise  around  the  inside  of 
the  mill.  These  were  kept  in  position  by  a  wedg- 
ing action  without  bolts.  The  results,'  however, 
were  not  satisfactory,  and  the  third  mill  was  then 
equipped  with  El  Oro  liners.     The  latter  are   nov 

i le   on    (he    property    from   a    special    mixture,   and 

are    giving   comparatively   long    life   at    a    moderate 

eosl 

As  previously  indicated,  tube  milling  practio 

I  Ins  property  was  designed  alone  Rand  lines.  The 
original  intention  was.  therefore,  to  use  mine  rock 
in  place  of  pebbles  as  a  regrinding  medium  in  the 
tube   mills.      On   the   Hand   a   specially   hard   chert    is 

ally  available  for  this  pur] but  the  h K 

Reef  me  was  a  friable  quartz.  Nothing  more 
satisfactory  was  found  in  the  mine,  and  it.  was  only 
after  considerable  expense  that  any  quantity  of 
lube  mill  pebbles  could  he  obtained  from  this 
material.  These  fractured  in  quantity  on  being 
fed  into  I  he  mill,  and  the  production  of  large  ton 
nages  of  chips  and  gravel  resulted  in  very  lov 
output    and    grinding   efficiency. 

Mine  rock  of  this  description  may  serve  in  cases 

1  re  lie'  tube  mill  merely  acts  as  a  regrimler  to 
produce  a  slightly  liner  product  than  is  being  sen! 
out     by     the     battery,     but     experience     shows    that 

pebbles   of    g 1   quality   are   needed    t"   slii flu  i 

-ill  I;      i    -  ■.  n    e  ore  pulp. 

Steps   were  then   taken   to   find  a  suitable  substi 

i  ni'    for    the    mine    rock,    and    a    deposit    of    close 

■  d   felsite,  situated  a  few  miles  from  the  mine, 

elected    to    produce    the    necessary    materia  I. 

Following    along    lues    instituted    In    Mexico    early 

II       1910,       I  he       l.illlid.  d       pebbles       were      hand    mail" 

contract,    with    native    lab •.    the    avet 

cost  being  about  v~>  per  ion  delivered  at  the  mine. 
A  double  ring  gauge  was  used  in  test  the  bI 
and  I"  see  that  those  delivered  satisfied  the  con 
i  ci.  t  requirements  Tin-  precaution  insured  that 
maximum-sized  pebble  was  Wui  to  the  mill 
without  danger  of  choking  the  scoop  feeler  or 
trunnion    inl 

In  designing  tube  mills  it  is  important  to  allow 
ample    capacity    in    the    scoop    and    trunnion    dia- 
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meters  In  the  case  under  review  it  became  advis- 
able to  use  a  very  coarse  screen  on  the  battery, 
and  this  required"  correspondingly  heavy  pebbles 
in  the  tube  mill.  It  often  occurs  that  the  size  of 
the  pebble  used  is  limited  below  the  effective  dia- 
meter on  account  of  the  smallness  of  the  mill-feed 
entrance. 

In  order  to  test  the  work  of  the  mills  from  every 
standpoint,  a  quantity  of  Danish  flint  pebbles  was 
imported.  The  result  was  a  diminution  in  output 
and  a  considerable  rise  in  the  cost  of  grinding. 
The  hand-made  felsite  pebbles  gave  by  far  the 
best  results,  largely  because  of  their  uniformity  in 
size  and  weight  and  the  fact  that  they  possessed 
a  granular  composition  that  resisted  fracture." — 
A.  \V.  Allen. — Eng.  and  Min.  Journal.  March  17, 
1917.   p.    452.      (H.   A.   W.) 


The  Smelting  of  Titaniferods  Ores  of  Iron. — 
"Although  rich  haematites  are  comparatively  scarce 
in  Canada,  there  are  extensive  deposits  of  tita.ni- 
ferous  magnetic  ores,  of  which  the  following  is  a 
typical  analysis:  Fe  4991%  (calculated  as  Fe,0, 
69-02%),  Ti  6-5%  (calculated  as  TiO„  10  sr  ), 
A1„0,  4-01%,  CaO  5-53%,  SiO,  1"84%.  These  ores 
can  be  smelted  without  special  difficulty  provided 
that  SiO„  as  well  as  CaCO,  is  used  as  a  flux.  It 
is,  however,  practicable  to  make  only  a  white  or 
low  Si  iron  from  an  ore  containing  more  than  about 
1%  Ti.  It  is  general  practice  to  enrich  by  mag- 
netic separation,  but  this  removes  only  a  part  of 
the  Ti.  The  calculation  of  the  amounts  of  fluxes 
required  is  facilitated  by  the  use  of  a  chart  which 
has  been  constructed  showing  the  m.  p.  of  the 
slags.  Smelting  of  these  ores  in  competition  with 
richer  imported  haematites  is  not  practicable  be- 
cause of  the  comparatively  low  Fe  content,  the 
large  amount  of  flux  required  and  the  limitation  to 
the  production  of  low-Si  pig.  As  the  S  and  P 
in  the  ores  are  frequently  very  low,  they  may  be 
used  to  advantage  either  as  an  addition  to  an 
ordinary  furnace  charge  with  the  object  of  improv- 
ing the  quality  of  the  Fe  or  for  whole  charges  of 
charcoal  blast  furnaces  or  electric  furnaces  for  the 
production  of  special  qualities  of  charcoal  Fe  com- 
manding a  high  price.  A  bibliography  is  appended. 
— A.    SlANSFIELD   and    W.    A.    WlSSLER,    'J' runs.    Roy. 

Hoc.   Canada,   JO,   .No.    Ill,  33-42   [1$\.G).—Chemicut 
Abstracts,  April  20,  1917,  p.  932.       (J.  G.) 


MINING. 

STorE  Measurement  at  the  Messina  Mine. — 
"At  the  meeting  of  the  Institution  of  Mining  and 
Metallurgy  held  on  April  19,  a  paper  by  William 
Whyte  was  presented  describing  the  method  of 
measuring  stopes  at  the  Messina  copper  mine,  in 
the  northern  Transvaal.  The  orebodies  are  nearly 
vertical  and  very  irregular  in  cross-section.  Slop- 
ing is  done  by  slicing  and  filling  at  some  places, 
and  by  shrinkage  at  others.  The  ore  is  too  soft  to 
stand  without  support,  and  timbers  are  extensively 
used.  Tlie  first  slice  of  any  stope  is  horizontal, 
but  the  back  often  becomes  inclined  as  stoping 
proceeds,  and  may  vary  considerably  in  elevation. 
It  was  sought  to  obtain  accurate  horizontal  cross- 
sections  of  the  shoots  at  regular  intervals.  Owing 
to  interference  of  these  timbers  and  to  the  small 
vertical  space  in  the  stopes.  it  was  impossible  to 
use  the  theodolite  for  surveying  these  contours. 
There  were  also  the  difficulties  incidental  to  con- 
necting stope  surveys  with  development  surveys 
through    long    narrow    passes,    and   the    necessity   of 


employing  Kafir  assistants  who  could  not  be  trusted 
ti>  work  reliably  at  more  than  20  ft.  from  the 
observer.  In  the  method  finally  adopted  the  hang 
ing  compass  and  clinometer  were  used  for  the 
necessary  traverses  and  the  polar  protractor  for  de- 
tails.  We  give  herewith  a  short  description  of 
the  field  work,  but  we  have  not  space  for  an 
account  of  the  office  work  or  for  a  discussion  of 
the  limits  of  application  and  the  accuracy  of  the 
method.  Nor  have  we  spare  to  reproduce  the  illus- 
trations. 

Copper  nails  with  numbered  tickets  are  driven 
into  the  timbers  at  the  bottom  of  the  manways  of 
the  cribbed  passes,  generally  at  a  corner.  The 
nails  are  connected  to  the  survey  of  the  level  and 
their  elevations  determined.  In  the  stope,  any  con- 
vi  nient  pass  is  taken  as  a  starting-point  for  the 
survey.  A  numbered  copper  nail  is  driven  into 
the  timbers  in  the  same  relative  position  as  the 
nail  below,  and  the  distance  between  the  nails 
measured.  The  passes  can  usually  be  treated  as 
truly  vertical  without  material  error,  but,  if  neces- 
sary,  any  deflection  is  easily  determined  by  the 
use  of  a  plumb-line  or  clinometer  for  inclination, 
and  the  compass  for  direction.  From  this  upper 
nail,  stout  twine,  100  ft.  or  more  in  length,  is 
ranged  round  the  stope,  as  a  closed  traverse,  or 
to  I  he  reference  nail  in  the  next  convenient  pass. 
Supports  for  the  string  are  provided  by  means  of 
ordinary  nails  driven  into  the  timbers,  wedges 
driven  into  cracks  in  the  rock,  or  lung  pegs  driven 
into  tlie  day's  drill-holes.  Supports  are  considered 
stations,  anil  the  lines  are  deflected  ;is  much  as 
necessary  to  give  the  most  effective  positions.  Be- 
tween stations  the  lines  are  drawn  taut,  and  care 
is  taken  that  they  foul  nothing.  The  stations  may 
be  as  close  together  as  necessary,  but  should  not  he 
more  than  25  ft.  or  30  ft.  apart,  in  order  in  avoid 
excessive  sag.  and  to  keep  the  effect  of  any  error 
made  a  reading,  whether  due  to  carelessness  or 
local   attraction,    at  a  minimum. 

The  compass  is  bung  on  the  line  at  a  convenient 
point,  with  the  whole-circle  zero  forward  in  the 
direction  of  the  traverse.  The  north-seeking  end 
of  the  needle  is  read  as  a  continuous  bearing  to  a 
^°,  when  all  steel,  such  as  hammers,  drills,  shovels, 
picks,  etc..  has  been  removed  to  fully  20  ft.  from 
the  instrument.  Steel-buckled  belts  arc  avoided, 
but  it  is  found  that  the  nails  in  mine  boots  cause 
no  apparent  deflection  if  the  feet  are  kept  vertically 
below  the  compass,  or  in  line  with  the  needle. 
After  removing  the  compass,  the  clinometer  is  hung 
at  each  end  of  the  line  in  turn,  about  is  in.  from 
the  supports,  and  both  readings  of  inclination 
noted.  There  is  a  difference  between  the  readings 
due  to  sag,  varying  with  the  tension  of  the  string 
and   the   distance   between   stations. 

Local  cross-sections  of  the  stope  are  then  taken 
by  means  of  the  polar  protractor.  This  instrument, 
though  simple,  is  little  used  by  mine  surveyors,  and 
the  modified  form  adopted  warrants  description  : 
A  circular  piece  of  16  S.W.O.  sheet  brass.  S  in. 
diam.,  is  marked  on  one  side  at  every  5°  from  0° 
to  360°  in  cyclic  order.  The  first  ami  fourth 
quadrants  have  the  central  portions  removed,  and 
from  180°  to  the  centre  a  slit  is  cut  which  is  just 
equal  in  width  to  the  diameter  of  the  string  used. 
The  protractor  is  placed  in  position  by  passing  the 
slit  over  the  string,  when  it  will  hang  in  a  vertical 
plane  which  is  at  right  angles  to  the  vertical  plane 
of  the  traverse  line,  and  the  zero  of  the  protractor 
will  be  vertically  over  the  string  at  its  centre.  Any 
tendency    of    the    protractor    to    slide    along    steep 
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lilies  is  easily  counteracted  by  the  compass  clips. 
The  cross-sections  are  taken  at  every  significant 
change  in  the  shape  of  the  stope.  The  protractor 
is  hung  on  the  line  so  that  the  graduations  face  the 
observer,  who  looks  in  the  direction  of  the  traverse. 
The  ring  of  a  linen  tape  is  fastened  by  a  spring 
hook  to  the  end  of  a  light  extensible  rod,  a.irl  bj, 
means  of  the  rod  an  assistant  holds  it.  in  turn,  on 
the  salient  points  in  the  cross  section  desired.  The 
tape  is  drawn  taut  and  held  in  front  of  the  pro- 
tractor, just  touching  the  string.  The  observer 
then  reads  the  inclination  and  length  of  the  offset, 
keeping  the  tape  in  the  correct  plane  by  noting  that 
it  is  parallel  to  the  protractor.  The  offsets  are 
limited  in  length  on  account  of  (1)  sag,  (2)  difficulty 
of  adhering  to  cross-section  plane,  and  (3)  magni- 
fication of  errors  due  to  reading  incorrect  inclina- 
tions; and  they  should  not  ordinarily  exceed  12  ft. 
The  distances  of  the  cross-sections  along  the  tra- 
verse line  are  noted,  and  for  this  purpose  it  is  con- 
venient to  lay  previously  a  special  draft  tape  along 
the  line,  with  its  end  fastened  to  the  point  of  com 
mencement." —  William  Whyte,  Institution  of 
Mining      and      Metallurgy.    --    Minimi      Magazim  . 
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MISCELLANEOUS. 

The  Explosibility  of  Acetylene.  —  "In  this 
report  are  shown  the  results  of  experiments  made 
by  the  Bureau  of  Mines  to  determine  the  limits  of 
complete  propagation  of  flame  in  mixtures  of  acety- 
lene and  air. 

The  term  '  limits  of  complete  propagation  of 
flame '  is  used  by  the  authors  to  designate  the 
lowest  and  highest  percentages  of  a  combustible  gas 
in  mixture  with  air  that  permit  combustion  to 
spread  through  the  mixture  from  any  given  point 
of  ignition.  Propagation  of  flame  then  takes  place 
from  point  to  point  or  layer  to  layer  throughout 
the  mixture  without  any  necessity  fur  the  continued 
presence  of  the  source  of  heat  that  starts  the  in- 
flammation. 

Acetylene  is  used  extensively  as  an  illuminant  in 
miners'  lamps.  For  this  reason  and  because  of  the 
ease  of  generation  of  the  gas  from  w-ater  and  cal- 
f  ium  carbide  it  seemed  desirable  to  present  a 
study  of  the  possibilities  of  explosions  occurring 
when  the  carbide  is  being  handled  in  mines.  An 
additional  reason  lies  in  the  different  results 
obtained  by  different  investigators  in  determining 
the  inflammable  limits  of  mixtures  of  acetylene 
and  air.  as  is  shown  by  the  following  table  : — 
Inflammable  Limit-  of  Acetylene  Mixtures  as 
Determined    by    Various    Investigators. 

Low  limit  of  Huh  limit  of 

Name  of  Investigator         acetylene  content       acetylene  content 
Per  cent.  Per  cent. 

Teclu*  153  to  1'77        59'95  to  5865 

Buntet  ...  335  52'30 

ClowesI  ...  3-00  82'0 

Le    Chatelier"        ...  2'8  650 

Comments    on     Invi  of     inkers. — Teclu 

conducted    his   experiments    in    a    gliss    cylinder    14 

•  Teclu,  N.,  Zur  Ermittelung  von  Expiosionsgrenzen  in  Gasge- 
mengen  {Contribution  to  the  subject  of  the  determination  of 
explosive  limits  of  gas  mixtures)  :  Jour,  prakt.  Chem,  Ed.  75 
1907.  pp.  212-223. 

t  Bunte,  H.,  Uber  Explosive  Gasgemenee  (Explosive  Gas 
Mixtures);  Jour.  GaM„  Bd.  44.  45,  1001,  pp.  S35-S42. 

1  Clowe*,  Frank.  The  Limiting  Explosive  Proportions  of 
Acetylene  and  Measuring  the  Gas  in  the  Air  :  Jour.  Soc.  Chem., 
Ind„  vol,  15,  Oct.  SI,  1896,  p   701. 

*•  Le  Chatelier,  H.,  Sur  lu  Combustion  de  1'Acetyle.ne  (On  the 
Combustion  of  Acetylene)  :  Compt.   rend.,   t.    121,   1895,  pp.  1141- 


ene  for 

aeet\  lene  for 

limit. 

high  limit. 

cent. 

Per  cent. 

7  7 

100 

50 

150 

4'5 

250 

4-0 

400 

35 

550 

31 

620 

29 

640 

mm.   wide.     A   platinum  spark  placed  near 

the  top.     Teclu's  results  on  t)i  ble  limits 

of   various   gases   h  a  -■  riticised    by    Burgess 

and  Wheeler,*  by  Coward  and  Brinsley,t  and  by 
Parker.!  Parker  thought  that  Teclu  did  not  allow 
sufficient  time  for  tin  e  sparking 

them.  Bunte  conducted  his  experiments  in  a 
burette  of  19  mm.  diameter  over  water.  Ignition 
was  effected  by  an  electric  spark,  Clowes  con- 
ducted his  experiments  in  a  glass  cylinder  3  in.  in 
and  closed  at  one  end.  Ignition  was 
effected    from    above    with    a   Bunsen    flame. 

Of  much  interest  are  further  experiments  per- 
formed by  Le  Chatelier**  on  the  propagation  of 
flame  in  glass  tubes  of  small  diameter.  The  limits 
of  inflammability  for  different  sizes  of  tubes  as 
determined  by  Le  Chatelier,  are  as  follows  : — 
Limits  of  Inflammability  of  A<  r  Mixture.; 

in  Tubes  of  Different  Sizes. 

Proportion  of       Proportion  of 
Diameter  of  Tube. 

Mm 

0'5       

0-8       

20       

40       

60       

200 

300       

400       

Bearing  of  Conditions  on  Results  of  Experiments. 
— Work  by  the  authors  and  others  on  the  limits  of 
complete  propagation  of  flame  in  mixtures  of  com- 
bustible gases  and  air  has  shown  that  the  results 
obtained  are  much  affected  by  the  conditions  of 
any  given  experiment.  Differences  obtained  are 
due  to  (1)  the  use  of  vessels  so  small  that  they  allow 
too  great  heat  absorption  by  the  containing  walls  : 
(2)  differences  in  method  of  igniting  the  mixtures — 
whether  from  the  bottom  upward  or  from  the  top 
downwards ;  (3)  improper  mixing  and  analysis 
1  of  the  gas  mixtures;  (4)  to  a  lack  of  proper  con- 
ception of  the  term  'limit  of  complete  inflamma- 
tion "  ;  and  (5)  because  the  distance  traversed  by 
I  the  flame  has  not  been  sufficient  to  prove  that  it 
i  will  travel  indefinitely  through  the  mixture  after 
its  propagation  has  become  independent  of  the 
initial  impulse  of  the  igniting  arrangement.  In 
the  experiments  reported  herein  the  authors  have 
endeavoured  to  avoid  the  errors  mentioned.  The 
use  of  a  large  box  of  130  litre  capacity  and  1  sq. 
ft.  cross  section  eliminated  some  of  the  most 
j   serious  sources  of  error. 

Preparation  of  Aeetylenc.— Acetylene  for  the 
author's  experiments  was  prepared  by  the  action 
i  of  water  on  calcium  carbide  such  as  is  furnished 
miners  for  use  in  their  acetylene  lamps.  Analyses 
were  made  as  the  various  mixtures  were  prepared 
for  experiment.  The  analytical  data  covering  the 
analyses  of  one  mixture  of  acetylene  and  air. 
follow.  The  determination  was  made  by  igniting 
a  measured  quantity  of  the  mixture  with  a  hot 
platinum   spiral. 

•  Burgess,  .1.  M  .  and  Wheeler,  K.  V  .  The  lower  limit  of  mix 
tures  of  the  paraffin  hvdro-carbons  with  air:  Trans.  Chew.  Soc, 
1911.  vol.  90.  pp.  201 

1  Coward,  II.  F.,  and  Brinsley,  Frank  The  dilution  limits  of 
inflammability  of  gaseous  mixtures :  Jour.  Chem.  Soc,  vol.  106. 
.lull.  1914,  pp.  I859-18S5. 

;  Parker,  Albert,  The  Inuer  limits  of  inflammation  of  methane 
with  mixtures  of  oxygen  and  nitrogen  :  Jour.  Chem.  Soc.  vol, 
105,  April,  1014.  p.  1002. 

"•  Le  Chatelier,  H.,  Snr  la  Combustion  tie  I* Acetylene  Compt. 
rend.,  1,  121,  IS '5,  pp.  1144-1147. 
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Results   of    Analyse*   of  an   Acctylcnc-Air   Mixture. 

Analysis         Analysis 
Item.  1  2 

C  c.  C.c. 

Sample    taken       4990  5010 

Air    added  000  990 

Total     volume     for     combustion     4990  60'00 

Volume    after    combustion        ...     47"85  57'80 

Contraction    due    to    combustion       205  2'20 

Volume    after    KOH    absorption     45'10  55'00 

Carbon     dioxide     produced     by 

combustion  2-75  2'80 

Proportion    of    acetylene     (from 

carbon    dioxide),    per    cent.       2'76  2'80 

*  Per  cant. 
A  part  of  the  same  sample  -was  also  analysed  by 
causing  the  acetylene  to  be  absorbed  in  bromine 
water.  By  this  method  there  was  obtained  2'88% 
acetylene,  a  good  check  on  the  combustion  method 
of    determining    the    acetylene. 

Tests     to    Determine    Low    Explosive    Limit    of 
Acetylene-Air  Mixtures.— Ike  results  of  tests  made 
to  determine  the  low  limit  of  complete  inflammation 
in   a   Hempel   glass   explosion    pipette   follow.     The 
pipette  was  spherical  and  had  a  capacity  of  100  cc. 
Entering    near   the    top    were    two    platinum    wires, 
across  which  a  spark  could  be  passed  from  an  in- 
duction coil   driven  by   dry  cells. 
Results  of  Experiments  to  Determine  Low  Limit  of 
Complete   Propagation  of  Ignition  in  Acetylene-Air 
Mixtures   in   the   Hempel   Pipette 
Proportion 
Test  No.  of  acety-  Rcault  ol  observation, 

le'ie. 
Per  cent. 

1  ...      2'78      No  visible  effect. 

2  .  2'82  Do. 

3  3'00       Complete    inflammation. 
1                                    319  Do. 

From  the  above  tests  there  was  found  as  the  low 
limit  a  value  between  2'82%   and  3'00%   acetylene. 

The  products  of  combustion  after  each  test  were 
analysed.  The  carbon  dioxide  resulting  from  test 
1  was  0'20°o  of  the  mixture.  The  carbon  dioxide 
after  test  2  was  0'25%.  The  carbon  dioxide  after 
test  3  was  5'79%,  equivalent  to  290%  acetylene, 
showing  that  practically  all  the  acetylene  burned  to 
carbon  dioxide  and  water.  The  carbon  dioxide 
after  test  1  was  6'11%,  corresponding  to  3'06% 
acetylene. 

The  low  limit  was  next  investigated  in  a  larger 
explosion  vessel.  The  vessel  had  a  capacity  of 
2,800  cc.  Two  copper  wires  entered  through  the 
sides  and  met  in  the  centre  of  the  vessel.  A 
current  of  5  amperes  at  220  •  volts  was  passed 
through  the  wires.  Ignition  of  acetylene-air  mix- 
tures inside  the  jar  was  brought  about  by  drawing 
the  two  wires  apart  while  the  electric  current  was 
flowing,  thereby  producing  an  electric  spark.  The 
results  of  the  tests  were  as  follows  : — 
I!' suit  of  Tests  fa  Determine  Low  Limit  of 
\fixiures  ,:f  Acetylene  am/  Air  in  an  Explosion 
Vessel  nf  2,800   cc.    Capacity 


Results  of  observations. 


Proportion 
Test  No.  of  acety- 
lene. 
Per  cent. 

1         2'81      Incomplete      inflammation.         Flame 

travelled  for  1  to  2  in.  above  the 
terminals,    but    did    not    spread 
throughout  the  mixture. 
2  98  Do. 

:i  3'07     Complete       inflammation.  Flame 

spread    throughout    the    mixture. 


The  experiments  showed  that  complete  propaga- 
tion of  flame  was  obtained  when  the  proportion  of 
acetylene    was   between   2'9S%    and    3'07%. 

Experiments  on  the  low  limit  was  next  made 
with  a  box  made  of  glass  and  wood,  having  a 
capacity  of  130  litres  and  a  cross  section  of  1  sq. 
ft.  The  front  and  rear  of  the  box  were  made  of 
glass,  so  that  the  propagation  of  flame,  when  this 
occurred,  could  be  observed.  A  motor-driven  fan 
at  the  bottom  of  the  box  mixed  the  gases.  A 
sheet  of  paper  was  used  to  cover  the  top  of  the 
box.  The  source  of  ignition  was  an  electric  flash 
produced  by  drawing  two  copper  wires  apart,  as 
in  the  preceding  tests.  Ignition  was  started  both 
at  the  top  and  the  bottom  of  the  box.  The  results 
of   the   experiments   follow  : — 

Results    of   Experiments    to   Determine   Low   Limit 
of   Mixtures   of   Acetylene   and   Air  contained  in   a 
UO-litre  Box. 
Ignition    from    Bottom    Upward. 
Proportion 
Test  of  Remarks. 

No  acetylene. 

Per  cent. 

1   242     A    flame   about    1    in.    wide   travelled 

2  in.  above  the  source  of  ignition. 

2   2'42  Do. 

3  250     A   flame  about  1   in.   wide  travelled 

1    ft.    above   the   source   of   igni- 
tion. 

4   2'50  Do. 

5  253     The    flame   travelled    to  the   top   of 

the  box. 

6  253  Do. 

7    2-67  Do. 

8  2-73  Do. 

Ignition    from    Top    Downwards. 

1  2'52     The  flame  did  not  travel  downward. 

2  262  Do. 

3 268     Flame  travelled   1^  ft.   downward. 

4  ,  2'87     Flame      travelled      downward      the 

length  of  the  box. 

5  311  Do. 

The  results  of  the  foregoing  experiments  show 
that  the  complete  propagation  of  flame  was  obtained 
upward  through  the  box  with  a  mixture  containing 
2'53%  acetylene.  Propagation  downwards  was  not 
obtained   with   less  than  2'87%    acetylene. 

Experiments  to  Determine  High  Explosive  Limit 
of  Acetylene-Air  mixtures. — Experiments  were  also 
performed  having  to  do  with  the  high  limit  of 
acetylene-air  mixtures.  The  results  of  experi- 
ments made  in  the  Hempel  explosion  pipette  follow  : 
Bestdts  of  Experiments  to  Determine  High  Limit 
of  Complete  Propagation  of  Flame  in  Acetylene. 
Air    Mixtures    in    Hempel    Pipette. 

Proportion 
Test  of  acety-  Kesults  of  observations. 

No.  lene. 

Per  cent. 

1   58'66     No    observed    effect,    except    small 

deposit  of  carbon  near  terminals. 
5644  Do. 

3    55- 14  Do. 

I  5414  Do. 

5   53-42  Do. 

6      52-63  Do. 

7  51.72  Do. 

8        50'00  Complete      inflammation       with      a 

heavy  deposit  of  carbon  all  over 
inside   of   pipette. 
•I     1!>'5:S  Do. 
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The  experiments  showed  that  under  the  condi- 
tions the  high  limit  of  complete  propagation  of 
flame  of  acetylene-air  mixtures  was  between  50% 
and   51'72%    acetylene.. 

Further  experiments  were  performed  on  the  high 
limit  with  the  2,S00  cc.  vessel.  The  copper  wires 
carrying  the  current  met  at  a.  point  close  to  the 
bottom  of  the  jar,  so  that  inflammation  could  be 
originated  at  the  bottom  of  the  mixture.  The 
results  follow  : — 

Results  of  Experiments  to  Determine  Upper  Limit 
of  Complete  Inflammation  of  Acetylene-Air  Mix- 
tures   with    a    Current    of    5    amperes    at    220-volt 

Pressure  as  a  Source  of  Ignition. 
Proportion  of  / 

acet\  lent'.  Remarks. 

Per  cent. 

51"3  Complete   propagation   of   flame. 

524  Do. 

534  Do. 

595  Do. 

635  Do. 

730  Do. 

752  Narrow  flame  travelled  to  top  and 

was  extinguished.  When  the 
electric  flash  was  applied  for  a 
second  time,  complete  propaga- 
tion with  a  loud  report  followed. 

763  Narrow  band  of   flame  travelled  to  top  of 
jar.     Did   not   spread   to   sides. 

77'1  No   propagation   of   flame.        Slight 

inflammation  around  terminals 
of    wire. 

783  Do. 

Under  the  different  conditions  of  the  experi- 
ments widely  different  results  were  obtained.  With 
the  Hempel  pipette  an  upper  limit  close  to  50% 
acetylene  was  found,  and  with  the  2,800  cc.  vessel 
an  upper  limit  close  to  73%  was  established.  It 
seems,  then,  that  the  upper  limit  is  much  affected 
by  the  conditions  of  experiment,  a  fact  that  prob- 
ably explains  why  widely  different  results  have 
been  obtained  by  different  investigators.  The 
wooden  box  used  in  some  of  the  preceding  tests 
was  not  considered  strong  enough  to  withstand  the 
explosion  of  large  percentages  of  acetylene,  and 
therefore  was  not  used  to  determine  the  upper 
limit    of    acetylene-air    mixtures. 

Liability  of  Acetylene-Air  Explosions  in  Mines. 
— With  the  increasing  use  of  acetylene  in  mines 
there  has  arisen  the  question  of  the  danger  of  its 
exploding  in  the  mine  from  various  causes.  There 
may  first  be  considered  the  quantity  of  calcium 
carbide  necessary  to  furnish  explosive  proportions 
of  acetylene.  Four  and  six-tenths  (4'6)  cubic 
feet  of  acetylene  from  one  pound  of  calcium 
carbide  may  be  considered  a  good  yield.  Four 
and  six -tenths  cubic  feet  of  ■  gas  would 
render  182  cubic  feet*  of  air  explosive  on 
the  basis  of  the  low  explosive  limit  of  acetylene- 
air  mixtures  being  2'53%  acetylene  under  the  ideal 
condition  that  the  acetylene  be  uniformly  mixed 
throughout  such  a  space  and  confined  to  it.  Such 
an  accident  as  the  dropping  of  calcium  carbide  in 
a  pool  of  water  on  the  floor  would  result  in  a 
rich  mixture  near  the  water,  the  mixture  gradually 
becoming  leaner,  of  course,  as  the  acetylene  diffused 
into  the  air  or  was  swept  away  by  the  ventilating 
current  of  the  mine.  The  ignition  of  acetylene 
produced  under  such  conditions  would  result  in  the 
formation  of  a  flame  confined  to  a  much  smaller 
space  than  in  the  dimensions  given. 

The   calcium    carbide    in   a    miner's   lamp    (about 


50  gm.),  upon  contact  with  water,  would  produce 
0-51  cub.  ft.  of  gas.  This  quantity  would  render 
about  21  rub.  ft.  of  air  explosive  if  the  acetylene 
could  be  confined  to  a  space  of  that  size.  How- 
ever, such   a  condition  is  not  probable. 

Formation  of  Acetylene  from  Loose  Carbide. — 
There  remains  to  be  considered  the  formation  of 
acetylene  from  the  action  of  the  moisture  in  the 
mine  air  on  calcium  carbide  that  might  be  thrown 
on  the  floor  of  the  mine.  A  room  18  ft.  wide  by 
30  ft.  long  by  7  ft.  high  would  contain  3,780  cub. 
ft.  of  air.  In  this  space,  if  the  temperature  was 
65°  F.  and  the  saturation  90%,  there  would  be 
contained  1,495  gm.  of  water.  One  thousand  four 
hundred  and  ninety-five  (1,4(1,'))  grams  of  water 
would  be  enough  for  complete  reaction  with  2,660 
gm.  of  calcium  carbide  and  would  produce  about 
27'0  cub.  ft.  of  acetylene.  The  production  of  acety- 
lene in  this  manner  would  be  too  slow,  however, 
to  form  an  explosive  mixture  with  air,  because  the 
acetylene  first  formed  wouh'  be  continuously 
carried  away  by  diffusion  and  air  currents,  and 
consequently  there  would  not  result  the  accumu- 
lation necessary  to  form   an  explosive  mixture. 

On  the  whole,  with  reasonable  precaution,  there 
need  be  little  danger  from  explosion  of  acetylene 
in  mines.  That  such  an  explosion  may  happen, 
however,  is  shown  by  a  coal-mine  accident,  the 
details  nf  which  were  as  follows  : — A  miner  carry- 
ing calcium  carbide  in  a  glass  bottle  stumbled  arid 
fell.  The  bottle  broke,  throwing  the  carbide  into 
some  water  on  the  floor.  Acetylene  was  imme- 
diately generated  and  was  ignited  by  the  miner's 
cap  light,  severely  burning  him.  Such  an  accident 
is  a  rarity. 

Explosibility  of  Acetylene  under  Pressure.— 
Several  experiments  were  made  in  order  to  deter- 
mine the  effect  of  pressure  on  the  explosibility  of 
pure   acetylene,   as   follows  : — 

Acetylene,  not  mixed  with  air.  was  enclosed 
over  mercury  in  a  100  cc.  glass  vessel  and  its  pres- 
sure slowly  increased  by  means  of  a  column  of 
mercury  until  a  maximum  of  5  atmospheres  pres- 
sure was  obtained.  No  explosion  resulted.  The 
experiment  was  twice  repeated,  and  each  time 
under  a  pressure  of  5  atmospheres  a  mild  explosion 
with  the  formation  of  much  carbon  resulted  when 
a  platinum  coil  in  the  gas  was  electrically  heated 
to    a    white   heat. 

Under  the  same  conditions  of  experimentation, 
except  that  a  small  electric  spark  from  an  induc- 
tion coil  was  used  as  the  source  of  ignition,  the 
gas  exploded  with  great  violence  at  a  pressure  of 
3  atmospheres. 

Experiments  were  then  made  to  determine  the 
effect  of  increased  initial  pressure  on  the  low 
explosive  limit  of  acetylene-air  mixtures.  It  was 
found  that  with  an  initial  pressure  of  as  much  as 
.")  atmospheres  the  low  limit  obtained,  between 
2  s ->",,  and  3%  acetylene  (ignition  from  the  top), 
is  not  different  from  the  value  obtained  with  an 
initial   pressure   of    1    atmosphere. 

When  acetvlene  was  mixed  with  air  so  as  to 
form  10,  20,  30,  40,  50.  60.  70.  80.  and  90%  acety- 
lene mixtures  no  explosion  resulted  from  compress- 
ing the  mixtures  to  1,  2,  3,  4,  and  5  atmospheres. 
No  means  of  ignition,  such  as  an  electric  spark  of 
a  heated   platinum   wire,   was   used. 

Summary. — The  authors'  experiments  showed 
that    the    smallest    proportion    of    acetylene    capable 

*  One  hundred  and  eighty-two  (182)  cubii  feet  of  air  would  be 
contained  in  :i  ro  m  6  feet.  wide.  6  feet  high,  and  a'jout  5fcet  long 
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of  propagating  flame  in  a  mixture  of  acetylene  and 
air  was  2"53%. 

The  largest  proportion  of  acetylene  capable  of 
propagating  flame  in  a  mixture  of  acetylene  and 
air  was  found  to  be  about   73 

Acetylene,  not  mixed  with  air,  is  explosive  under 
a  pressure  of  3  to  5  atmospheres  when  an  electric 
spark  is  passed  through  the  mixture  or  when  a 
platinum  spiral  is  heated   in   it. 

The  danger  connected  with  the  handling  of  cal- 
cium carbide  in  a  mine  is  remote  if  reasonable 
care  is  observed  in  handling." — G.  A.  Bljrrell 
and  G.  G.  Oberfeix,  Report,  Bureau  of  Mines, 
Washington. — The  Engineering  Review,  July  15, 
1916,  p.   17.     (J.  E.  T.) 

Abstracts  of  Patent  Applications. 


176  17.      William     George     Gibson.     Improvements 

in     apparatus     for     separating     and     detaining 

metals    from    liquid    matters.     16.4.17. 

This  application  relates  to  apparatus  for  separat- 

nortions    of    metal    or    other    heavy    substances 

from  liquids  by  means  of  gravity. 


19R.lfi.     James   Whitehouse    (1).   John    Peel    Nelson 
(2),    Frank    Robinson    (3).        Improvements    in 
shaft   gates.     S.8.16. 
This     application     relates     to     improvements     in 
cases    where    men    are    raised    and    lowered    from    a 
mine    shaft    in    cages    having    several    decks,    more 
particularly    to    apparatus    which    will    control    the 
meiit   of  the   gates  giving  access  to  the  various 
decks     from     a    gate    controlled    Vjy     tne    onsetter. 
The   application  also  makes  provision  for  thro 
out    the   starting   signals   when    the    gates   controlled 
by    the    onsetter    are   open. 

204/1,7.     Rhitherford    Brawdus    Martin.     Improve 

ments    in    ore    c :entration.     23.4.17. 

This    application    describes    a    process    of    concen- 
tratin      oi  or    carbonates   of   copper   par- 

ticularly by  froth  flotation.  The  applicant  claims 
to  have  found  a  means  of  treating  the  oxidised  or 
carbonate  copper  mineral  with  a  solution  of  a  poly- 
sulphide,  whereby  the  mineral  is  floated,  alt] 
imp  visible  film  of  ulphide  is  formed  on  such 
ral. 


205.17.      Herbert     Charles     Colburn      (I).      Ernest 

August    Colburn   12).      Process  of   and    apparatus 
senarating    valuable   particles   of   finely   divided 
ores. 
This  application   relates  to  a  process  and  ape 
tus     for     separating     minerals     by      flotation.         It 
appears    to    aim    at    effecting    a    cleaner    separation 
than   is   obtainable   by   other   known   methods. 

227.17.     Jens  Jakob  Lassen    (1).   Vilhelm   Frederick 

Hjmt     (2).     Improvements    in    or    relating    to 

the   ontl.t    or  en  letion  pipes  of   filters    5.5.17. 

This    application    relates    to   an    improved    outlet 

pipe    from    filters    and    comprises    a    cup    or    trough 

over  which  is  placed  a  cover  extending  beyond  the 

edge    of    said    cup    and    a    perforated    screen,    so 

arranged    that    the    filtered    liauid    passes    upwards 

through   the  outer   portion   of   flic   screen   and   down 

wards     through     the     centre.      The     drawings     show 

various   types   of    this    device 

234.17.     Arthur     Gordon.     Improved     method     for 
ipitating    gold      10.5.17. 


This  application  is  for  a  process  patent  on  pre- 
cipitating gold  from  aurocyanide  solutions  by 
means  of  the  hydrogen  evolved  by  aluminium 
amalgam  in  cyanide  solution.  This  amalgam  is 
prepared  by  introducing  aluminium  shavings  into 
I        solution   of  mercuric   chloride. 

244.17.         Askin      Morrison      Nicholas.  Improved 

process     of     separating     liquids     from     solids, 
12.5.17. 

This  application  is  for  a  process  patent  for  use 
with  a  special  design  vacuum  filter,  principally  for 
ore  slime. 

In  order  to   understand  the   process,   it   is   neces 
sary    to    describe    the    apparatus    used.     This    is    a 
cylindrical   rotating   drum,   to   the   inside   periphery 
of     which     is    attached     the     filtering    medium     or 
fabric.     The   material  or  pulp  to  be  filtered   is  fed 
continuously  to  the  lower  inside  part   of   the  drum, 
vacuum    is  applied,   and   the   solids  are   discharged 
by  reverse  intermittent  air  or  water  pressure  when 
during  the   drum's   revolution   they   reach  an  invert 
ed   position.     The    pulp    fed    classifies   according    to 
specific   gravity   and    size,    making   a    cake   of   dimi 
nishing    porosity    fiom    the    bottom    to   the    top. 


251.17.  Askin  Morrison  Nicholas.  An  improved 
apparatus  for  separating  liquids  from  solids. 
15.5.17. 

This  application  is  for  an  apparatus  patent  for 
a  continuous  vacuum  filter  of  the  revolving  drum 
type   used   in  connection   with   filtering  ore  slime. 

The  apparatus  consists  of  a  hollow  cylindrical 
rotating  drum  on  the  inside  periphery,  of  which, 
called  an  annulus.  an-  arranged  the  filter- 
ing cells  The  material  or  pulp  to  be  filtered  is 
fed  continuously  to  the  lower  inside  part  of  the 
drum,  vacuum  is  applied,  and  the  solids  are  (lis 
charged  by  reverse  air  or  water  pressure,  preferably 
applied  in  jerks,  when,  during  the  drum's  revolu- 
tion, they  reach  an  inverted  position.  If  desired, 
to  assist  filtration,  a  thin  liver  of  sand  or  some 
porous  material  can  be  laid  down  ahead  of  the 
regular   feed. 
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Proceedings 

AT 

Ordinary  General  Meeting, 
September  15,    1917. 


The  Ordinary  General  Meeting  of  the 
Society  was  held  in  the  South  African 
School  of  Mines  and  Technology  Building 
on  Saturday,  the  15th  September,  1917, 
Mr.  G.  Hildiek-Smith  (President)  in  the 
chair.     There  were  also  present : — 

26  Members :  Messrs.  H  Meyer,  A. 
Whitby,  H.  A.  White,  J  Chilton,  J.  Gray, 
C.  Toombs,  F.  W.  Watson,  J.  Watson, 
Dr.  W.  A.  Caldecott,  A.  McA.  Johnston, 
W.  R.  Dowling,  Prof.  G.  H.  Stanley,  J:  E. 
Thomas,  Prof.  J.  A.  Wilkinson  (Members 
of  Council),  R.  \V.  Bennett,  A.  King,  P.  T. 
Morrisby,  S.  Newton,  J.  D.  Marquard,  E. 
A.  Osterloh,  C.  Rowe,  C.  B.  Simpson,  J.  J. 
R.  Smythe,  J.  A.  Taylor,  T.  P.  Waites. 

4  Associates :  Messrs.  B.  C.  Forrest,  H. 
Kusden,  H.  Ward,  L.  A.  Womble. 

5  Visitors,  and  Fred  Rowland  (Secretary). 

MINUTES. 

The  minutes  of  the  Annual  General 
Meeting,  held  on  the  23rd  June,  1917,  as 
recorded  in  the  June  Journal,  were  con- 
firmed. 

ELECTION    OF    NEW    MEMBERS. 

Messrs.  J.  Watson  and  A.  Whitby  were 
elected  scrutineers,  and  after  their  scrutiny 
of  the  ballot  papers,  the  President  declared 
the  following  gentlemen  unanimously  elect- 
ed to  membership  : — 

Beaumont,    Rollaxd,   Bantjes   Consolidated   Mines, 

Ltd.,   P.O.    Box   2,    Florida.     Mining  Engineer. 

otjperthwaite,    •)..     Brakpan    Mines,    Ltd.."    I'd. 

Box    3,    Brukpan.     Mining    Engineer. 

Little,    Thomas,    Crown    Mines,    Ltd.,    P.O.    Box 

106,   Crown   Mines.     Underground  Manager. 
M.utarlane,   Rienzi  W.,   P.O.    Box   674,   Morenci, 

Arizona,   U.S.A.     Mining    Engineer. 
Mitke,   Charles   A.,   P.O.    Box   2051,   Bisbee,   Ari- 
zona,  U.S.A.     Mining   Engineer. 


O'Reilly,  Reginald  Edward,  Pilgrims  Rest  Con- 
solidated Goldfields,  P.O.  Box  88,  Pilgrims 
Rest.     Metallurgist. 

Price,  Bernard,  Victoria  Falls  and  Transvaal 
Power  Co.,  Ltd.,  P.O.  Box  2671,  Johannesburg. 
Chief   Engineer. 

Selby,  Paul,  Ferreira  Deep,  Ltd.,  P.O.  Box  1021, 
Johannesburg.     Mine  Manager. 

Thorlund,  Johannes,  P.O.  Box  4363,  Johannes- 
burg.    Mining    Engineer. 

Wonnacott,  Richard  Henry,  Government  Miners' 
Training  School,  P.O.  Box  22,  Florida.  Acting 
Superintendent. 

The  President:  Will  you  all  try  and 
obtain  as  many  new  members  as  you  can  ? 
If  we  can  keep  up  this  speed,  I  think  we 
shall  show  an  increase  in  membership  by 
the  end  of  the  year. 

The  Secretary :  I  might  also  mention  that 
the  following  gentlemen  have  been  admitted 
as  Associates  : — 
Exter,    Julius    Karl,    Government    G.M.    Areas, 

Ltd.,   P.O.   Box   28,   Brakpan.     Assayer. 
Moon,    Cyril    Leslie,    Crown    Mines,    Ltd.,    P.O. 

Box    103,    Crown    Mines.     Metallurgist. 
Thorburn,  Frederick  Harrison,  Nigel  G.M.  Co., 

Ltd.,   Nigel.     Assayer. 
As  Students : — 
Harding,     E.     G.,     P.O.     Box     214,     Germiston. 

Student. 
Lange,  Selig  Abraham,  S.A.   School  of  Mines  and 

Technology,     P.O.     Box     1176,     Johannesburg. 

Student. 

JOINT    MEETING. 

The  President:  The  nexi  matter  I  would 
like  to  bring  to  your  notice  is  that  of  the 
Special  Joint  Meeting  of  members  of  this 
Society  with  members  of  the  S.A.  Institute 
of   Electrical   Engineers 

The  Joint  Meeting  is  to  be  held  on  Satur- 
day, the  29th  September,  at  8  p.m.  As 
the  details  of  the  work  of  a  promising  local 
industry — that  of  the  manufacture  of  shoes 
and  dies  from  scrap — will  be  brought  to  our 
,1  think  we  should  all  attend  the 
joint  meeting  and  hear  what  is  being  done, 
and  thus  be  encouraged  to  support  local 
industry.        It   is    interesting   to  note   that 
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some  of  the  members  of  this  Society  have 
been  responsible,  to  a  great  extent,  for  this 
electric  furnace  manufacture  of  shoes  and 
dies. 

MEMBKRS    ON    ACTIVE    SERVICE. 

The  President:  I  want  at  this  point  to 
refer  to  the  promotion  of  one  of  our  mem- 
bers, Mr.  Ealph  Stokes,  who  is  now  a 
Lieut. -Colonel  and  Controller  of  Mines  of 
the  1st  Army.  He  received  the  Military 
Cross  some  time  ago,  and  has  since  gained 
the  D.S.O.  Another  gentleman,  Lieutenant 
H.  B.  Williamson,  of  the  City  &  Suburban, 
has  also  gained  the  Military  Cross. 

APPEAL    FOR    PAPERS 

The  President:  As  this  is  our  first  meet- 


ing for  the  year,  I  would  like  to  call  mem- 
bers' attention  to  the  fact  that  we  can 
always  do  with  papers,  especially  at  these 
times  when  many  new  ideas  are  being  tried 
with  a  view  to  economising  in  stores  by  the 
use  of  scrap  material  and  what  not,  and  it 
will  help  others,  I  am  sure,  if  as  many  of 
these  ideas  as  possible  are  made  known 
through  the  medium  of  this  Society's 
Journal. 

The  President:  I  will  ask  Mr.  White,  as 
Vice-President,  if  he  would  be  good  enough 
to  take  the  Chair  while  T  deliver  my 
address. 

Mr.  H.  A.  White  (Vice-President)  then 
took  the  chair. 


PRESIDENTIAL   ADDRESS 


By  G.   Hildick-Smith,   B.Sc. 


I  wish  again  to  express  my  appreciation 
and  thanks  for  the  honour  you  have  done 
me  in  electing  me  your  President  for  the 
year. 

You  will  have  received,  with  the  usual 
Calendar  Card  for  the  year,  a  circular  letter, 
which  I  thought  might  perhaps  encourage 
some  members  to  pull  a  little  more  than 
their  usual  weight  for  the  good  of  the 
Society  and  indirectly  for  the  good  of  the 
Mining  Industry  during  these  serious  times. 
It  is  essential  for  the  gold  mining  industry 
to  be  carried  on  during  the  period  of  the 
war,  and  this  it  is  fast  becoming  increasing- 
ly difficult  to  do,  especially  in  the  case  of- 
the  poorer  mines.  Without  being  unduly 
pessimistic,  it  must  be  admitted  that  many 
mines  are  already  having  a  very  hard 
struggle  for  existence,  and  it  is  possible  that 
several  mines  will  not  survive  this  period 
of  unduly  high  costs,  while  in  the  case  of 
others  the  issue  is  still  in  doubt,  and  is 
dependent  upon  what  extra  burdens  the  In- 
dustry has  to  bear.  The  seriousness  of  the 
present  time  is  not,  1  am  afraid,  yet  suffici- 
ently realised  here:  if  it  was,  I  am  sure  we 
should  all  be  more  careful  than  we  are  at 
present,  to  economise  in  every  way  both  in 
our  own  private  affairs  and  also  in  matters 
appertaining  to  our  work.  It  is  with  regard 
to  my  own  branch  of  the  latter  that  I  have 
been  thinking  with  a  view  to  writing  some- 
thing as  my  so-called  Presidential  Address, 
and  the  following  remarks  are  the  result  : 

The  world  war  has,  amongst  other  things, 
shown  and  emphasised  the  want  of  co-ordi- 


nated and  systematic  research  work  in  all 
the  various  branches  of  industry  existing  in 
the  British  Empire,  and  already  this  fact  is 
becoming  generally  realised.  Taking  this 
then  as  an  axiom,  I  have  endeavoured  to 
show  the  need  for  research  work  as  one 
means  for  further  improving  the  efficiency 
chiefly  of  the  underground  work — although 
the  same  applies  to  a  greater  or  less  extent 
to  other  departments  of  the  mines  of  this 
important  mining  field.  To  begin  with, 
ideal  conditions  exist  here  for  the  carrying 
out  of  research  work  as  there  are,  in  a  com- 
paratively small  area,  a  large  number  of 
mines  mostly  controlled  by  the  mining 
houses,  in  such  a  way  as  to  give  ample  scope 
for  valuable  research  work  on  the  mines  of 
any  one  group  and,  apart  from  that,  the 
interest  of  these  mines  as  a  whole  are 
also  promoted  by  the  Chamber  of  Mines. 
At  the  present  time  in  the  mining  industry, 
directors,  consulting  engineers,  mine  mana- 
gers and  others  on  the  mines,  have,  on  the 
whole,  more  than  enough  work  to  do  to 
make  it  possible  for  any  of  them  to  con- 
centrate sufficiently  on  the  scientific  inves- 
tigation of  any  one  problem,  and  follow  it 
to  a  final  conclusion.  This  is  in  itself  begin- 
ning to  place  the  mining  industry  at  a  dis- 
advantage from  an  efficiency  point  of  view, 
as,  unfortunately,  the  general  tendency 
is  for  the  fringes  of  problems  relative  to 
ili'  finer  points  of  efficiency  only  to  be 
touched,  and  conclusions  have  thus  often  to 
be  assumed  without  definite  proof;  in  the 
general   rush  of   work   important  points  are 
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thus  liable  to  be  missed  to  the  detriment 
of  the  industry.  With  reference  to  the 
underground  work  of  the  mines,  it  is 
unfortunate  that  in  underground  work 
the  results  obtained  by  the  adoption 
of  any  one  method  of  working  or  what 
not,  cannot  always  be  directly  attri- 
buted to  any  special  method  employ- 
ed, as  many  variable  factors  often 
enter  into  the  calculations  and  therefore,  be- 
fore any  definite  conclusion  can  be  arrived 
at,  it  will  often  be  necessary  carefully  to  in- 
vestigate the  result  of  the  use  of  any  one 
method  of  working  under  varied  conditions 
possibly  on  several  mines.  There  is 
amongst  underground  officials  at  the  pre- 
sent time,  in  so  far  as  their  work  is  con- 
cerned, a  concentration  of  effort  in  the  in- 
terests of  safety  and  health,  all  essential 
and  most  necessary  work,  but  it  must  be 
admitted  that  in  the  concentration  on  these 
subjects  we  are  beginning  to  sacrifice  effi- 
ciency and  hence  profit.  We  have,  I 
think,  now  arrived  at  a  stage  when  this 
concentration  of  effort  in  the  interests  of 
safety  and  health  must  be  offset  by  a  more 
careful  study  of  the  finer  points  of  efficiency 
in  the  hope  that  this  study,  combined  with 
scientific  investigation,  may  result  in  the 
application  of  methods  which  will  so .  im- 
prove efficiency  as  to  help  in  making  it 
possible  for  man}'  of  the  poorer  mines  to 
continue  working  and  improve  the  results 
obtained  at  the  richer  mines. 

Speaking  from  the  point  of  view  of  a  mine 
manager,  the  time  has  certainly  come  when 
the  many  duties  of  such  a  position  make 
it  impossible  to  concentrate  for  such  time 
as  is  required  for  the  scientific  investigation 
of  any  one  subject.  In  order  to  overcome 
this  difficulty,  which  militates  against  the 
more  efficient  running  >  i  the  mines,  it  is  now 
necessary.  I  think,  to  so  arrange  the  pre- 
sent system  of  group  organisation  as  to  per- 
mit of  research  work  being  done  on  the 
mines  on  subjects  on  which  the  manage- 
ment requires  detailed  information,  and  at 
the  same  time  such  work  should  be  of  a 
systematic  and  co-ordinated  nature  for  the 
■fit  of  the  mines  as  a  whole;  for  this 
reason,  under  the  present  form  of  group 
nidation  a  research  department  as  a 
branch  of  the  consultii  i   =   depart- 

ment  would  be  no 

On  the  mines  at  present  no  officials  are 
employed  solely  for  the  purpose  of  collect- 
ing detailed  dnta  on  any  subject  for  the 
better  information  of  those  by  whom  such 
definite  data  might  be  used  to  improve  effici- 


ency. ,  Every  official  has,  on  the  whole,  his 
time  so  fully  occupied  in  keeping  in  touch 
with  his  ordinary  routine  work  that  the 
careful  study  of  one  subject  for  any  length 
of  time  is  out  of  the  question.  When  de- 
ta  led  data  are  required,  referring  to  under- 
go und  svi  i'1..  such  are  usually  obtained  from 
a  more  i  r  less  unreliable  source,  as  the  usual 
mine  records,  referring  to  the  work  of  this 
department,  are  compiled  from  figures  given 
in  a  more  or  less  careless  manner  by  men 
unfitted  to  give  data  from  which  the  finer 
points  of  efficiency  are  capable  of  being 
judged.  The  basis  of  the  data  referring  to 
underground  work  being  unreliable  in  detail 
can  only  afford  from  a  scientific  investiga- 
tion point  of  view  a  rough  idea  of  what  is 
actually  taking  place,  for  this  reason  such 
data  are  often  relied  upon  to  an  extent  alto- 
gether out  of  proportion  t  their  accuracy. 
Gn  the  whole,  this  evil  may  not  be  econo- 
mically possible  to  remedy,  but  by  the  em- 
ployment of  trained  observers  by  a  research 
department  correct  and  detailed  data  refer- 
ring to  any  one  subject  could  be  obtained 
and  much  valuable  information  gained, 
which  in  many  cases  could  be  used  to  effect 
more  efficient  working. 

In  any  research  department,  however 
controlled,  the  first  essential  is  that  the 
officials  of  such  department  must  be  free 
from  routine  work,  and  have  time  to  con- 
centrate thoroughly  on  any  subject  being 
studied.  The  work  done  by  a  research  de- 
partment must  not  be  expected  to  be  obvi- 
ously or  all  at  once  productive;  for  this 
reason  it  is  naturally  difficult  for  those  con- 
trolling the  mining  industry  to  authorise 
the  spending  of  money  for  the  payment  of 
the  salaries  of  officials  whose  work  might 
not  be  obviously  productive,  especially  does 
this  apply  to  the  running  of  the  poorer 
mines. 

The  work  to  be  done  by  a  scientific  inves- 
tigation department  would  not  necessarily 
be  all  true  research  work  in  the  usual  sense, 
but  would,  to  begin  with,  consist  of  the  col- 
lecting and  correlating  of  data  on  subjects 
connected  with  underground  work.  Such 
data  having  been  collected  and  examined 
would,  in  most  cases,  in  ordi  r  to  prove  their 
i  rrectness  and  render  them  complete,  re- 
quire some  further  detailed  investigation 
work.  This  would  be  cue  wa\  of  leading  up 
to  the  thorough  examination  of  anj  one  sub- 
ject, and  a  further  result  would  be  the  indi- 
cation of  the  lines  nn  which  research  work  in 
the  true  sense  should  be  d  ni  Another 
source  from  which  ideas  as  to  what  subjects 
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require  careful  investigation  would  be  sug- 
gestions made  by  those  employed  on  the 
mines  who  feel  that  more  detailed  data  than 
1 1 1 .  ■  \  Lave  at  their  disposal  on  any  subject 
would  Im>  of  value.  As  an  example  of  the 
class  of  work  which  might  be  done  by  a  re- 
search department,  I  would  instance  the 
question  of  the  saving  of  nitro-glycerine, 
which  has  been  forced  upon  the  industry 
owing  to  the  war,  and  as  a  result  nf  which 
it  has  been  found  that,  by  the  use  of  explo- 
sives containing  less  nitro-glycerine,  many 
mines  are  obtaining  the  same  or,  in  some 
cases,  improved  efficiency  in  breaking  ore. 
This  example  should  serve  as  sufficient  indi- 
cation of  the  need  of  thorough  investigation 
into  many  other  questions. 

1  would  ask  those  conversant  with  under- 
ground work  reading  these  remarks  to  think 
of  the  several  methods  of  doing  any  one 
class  of  work  underground,  and  then  ask 
themselves  whether  or  not  they  know  defi- 
nitely which  is  the  most  efficient  of  the 
possible  methods  of  doing  it.  If  they  do 
not  know  the  right  method,  then  why  not '.' 
In  most  cases  it  will  be  because  insufficient 
careful  investigation  has  been  done  on  the 
subject.  Again,  do  they  not  think  that 
such  investigation  of  the  subject  would  be 
worth  doing?  The  finer  points  of  efficiency 
connected  with  the  breaking,  development 
and  transport  of  ore  alone  offer  many 
problems,  which  for  their  complete  elucida- 
tion require  systematic  and  careful  investi- 
gation, for  which  co-ordinated  work  would 
have  to  be  done  on  many  different  mines 
before  definite  conclusions  could  be  ob- 
tained. 

Another  branch  of  work  which  could  pro- 
fitably be  undertaken  by  a  research  depart- 
ment, would  be  that  of  obtaining  definite 
information  as  to  the  most  economical  class 
of  stores  and  materials  for  use  on  the 
same  kinds  of  work.  Officials  on  the  mines 
have  often  different  ideas  as  to  the  best 
class  of  material  to  use  for  a  certain  cl  i  -- 
of  w'ork.  These  ideas  are  often  based  on 
very  indefinite  data  without  allowance  being 
made  for  the  way  such  material  is  treated 
in  its.  use.  The  buying  departments  of  the 
mining  houses,  for  example,  are  continu  illj 
being  asked  to  purchase  different  materials 
for  the  same  class  of  work.  In  some  cases, 
of  course,  this  is  clue  to  the  different  con- 
ditions under  which  the  material  is  used, 
hut  in  many  cases  one  material  would  be 
proved  to  he  the  next  economical  and  effi- 
ienl  in  it-  use  if  reallj  definite  data  were 
obtainable      The  mines  could,  with  definite 


information,  save  much  money  by  the  use 
of  the  must  suitable  materials  for  any  class 
of  work. 

As  an  example  of  what  is  being  done  in 
another  direction  through  research  work  for 
the  improvement  of  efficiency,  I  would  in- 
stance the  work  of  the  S.A.  Institute  of 
Medical  Research,  through  which  the 
efficiency  of  the  underground  native 
labourers  has  been  improved  by  the  preven- 
tion of  pneumonia.  Another  example  of 
the  use  of  research  work  for  the 
prevention  of  miners'  phthisis  is  shown  by 
the  work  done  by  tin-  Chamber  fit  Mines 
through  its  dust  sampling  department,  as 
a  result  of  which  the  underground  condi- 
tions of  the  mines,  in  respect  to  the  danger- 
ous dust  particles  carried  in  suspension  in 
the  mine  air.  have  been  greatly  improved. 
The  work  done  by  the  British  Government 
in  the  investigation  of  mining  problems 
at  their  experimental  station  at  Altofts,  and 
by  the  French  Government  at  a  similar 
station  near  Loos  should  be  noted. 

In  another  direction,  that  of  safety,  we 
have  the  local  Prevention  of  Accidents 
Committee  running  a  Safety  First  campaign 
which,  although  organised  on  different  lines 
from  that  of  a  research  department  such  as 
suggested,  is  doing  good  work.  If  for  the 
safety  of  the  mines  a  committee  is  neces- 
sary to  improve  matters  in  this  respect — in 
addition  to  the  Mining  Regulations — is  it 
not  fair  to  assume  that  in  order  to  obtain 
the  maximum  efficiency  an  efficiency 
campaign  is  necessary,  and,  if  so,  this 
would  best  be  carried  out  through  the 
medium  of  a  research  department. 
It  is  assumed  that  the  highest  effi- 
eiencj  consonant  with  safetj  is  always  be- 
ing aimed  at  on  the  mines,  hut  in  these  days 
of  high  cost  for  stores  and  materials  and  an 
increase  in  other  costs  due  to  war,  together 
with  the  multiplication  of  mining  regula- 
tions  a  special  effort  tor  its  attainment  is 
thai:  ever  essential.  With  regard  to 
the  mining  regulations,  although  they  are 
excellent  in  themselves,  mam  of  them, 
when  strictly  adhered  to,  must  unfortu- 
nate!/ decrease  efficiency.  These,  there- 
fore, require  to  lie  ofisel  bj  the  must 
efficient  met  hods  of  working  and  time  sav- 
ing. 

Unfortunately    research    work    on    mining 

problems,  with  the  object  of  improving  effici- 

,i   \      is    net    so   obviously    neeessarj    as    is 

research    work   in  other   industries    in    which 

the  use  of  an   improved  process,   as  tin.'  resi.it 

•  if  scientific  investigation,  may  place  one  in- 
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•ial  firm  ahead  "1  all  others  iu  a  special 
industry.  This  doi  -  n  I  apply  to  gold 
mining,  In  iwever,  i  m  a  'pi  mm  of  tl 
dard  prici  t  a  Id.  As  alreadj  mentioned, 
the  results  of  the  careful  investigation  of 
mining  problems  on  being  applied  in  prac- 
tice for  the  improvement  of  efficiency 
although  necessarily  improving  it.  yet  they 
might  not  obviously  do  so  a^  variable 
factors  would  in  some  cases  obscure  the 
anticipated  results. 

It  can  be  truly  said,  qf  course,  that  im- 
provements in  efficiency  are  continually  i.  •- 
mil'  made  on  the  mines  as  the  result-  of  ex- 
periences and  through  the  ingenuity  of 
those  engaged  in  the  industry — this  Society, 
for  example,  can  be  instanced  as  having  in 
some  measure  helped  in  this  way  as  i 
medium  for  the  dissemination  of  valuable 
data — but  work  in  the  interests  of  efficiency 
done  in  this  way  is  too  spasmodic  and  needs 
co-ordination.  The  fact  that  there  are  no 
secret  processes  in  use  in  the  gold  mining 
industry  leads  perhaps  to  the  idea  in  the 
minds  of  some  people  that  systematic  scien- 
tific investigation  is  unnecessary,  or  even, 
if  necessary,  it  may  be  said  why  not  let 
others  pay  for  it'.'  If  systematic  investiga- 
tion is  now  necessary,  and  I  think  it  is, 
'  in  the  general  interest  such  work 
should  be  done. 

Having  noted  very   broadly   the  points  in 
favour  of  research  \v<  rk  on  the  mines  some 
of  the  arguments  against   it  should  be  men- 
d 

h  is  easy  with  so  many  mines  in 
el  se  pn  iximity  to  each  i  >ther,  t  i 
obtain  information  with  regard  to  all 
the  latest  improvements  relative  to  effici- 
ency from  all  the  mines.  It  is  quite  true 
that  such  information  is  available,  but  in 
many  eases  much  of  it  is  insufficiently 
known,  even  on  the  mines  of  the  same 
ip.  When  it  is  known,  the  information 
is  often  of  an  indefinite  character,  and  the 
data  available  may  have  been  obtained 
umler  entirely  different  conditions  from 
those  which  obtain  where  it  is  hoped  that 
similar  methods  maj  be  profitably  applied. 
In  the  mines  generally,  details  of  the  van- 
on  classes  of  underground  work'  vary 
greatly,  in  some  c:         i  irily  so,  but  in 

tli  rs  the  most   effective  methods  of  work- 
ing could  he  definitely  chosen  and  less  effici- 
ent   methods    discarded,    as    the    result    of 
ugh  investigation. 

It  may  be  said  that  such  a  suggested 
scheme  for  scientific  investigation  has  al 
ready  been  tried,  as  instanced  by  the  work 


i  omm 

whicl     lid  ■    i      while  it  uj  iste.cl.  but 

i  lie   members  oJ    I  i :  ■   committe     ci  mid   not . 
however,   give  their  whole  time  entirely   to 
tion   of   anj    one    subject    and. 
their    work-    could    not     be    more 
i   i  han  that  of  the  empl  i  i  the 

mines,  who  are  doing  their  best  in  the  in- 
vestigation of  problems  in  the  short  time 
tie  y   have  b  ■  spare  at  present. 

Again  it  may  be  said  that  in  the  event  of 
of  i  research  department  existing  the  results 
obtained  by  it  would  not  necessarily  be 
agreed  upon,  or  be  essential  to  those  whose 
work-  it  would  be  to  apply  such  results  in 
practice.  Against  this  argument  we  have 
the  fad  that  proved  scientific  data  cannot 
easily  be  explained  away,  and  those  who 
failed  to  make  use  of  such  data  in  practice 
would  eventually  find  that  their  results  of 
working  were  falling  behind  the  general 
standard. 

On  the  whole,  it  seems  fair  to  assume 
that  through  the  medium  of  a  research 
department  the  efficiency  of  a  group 
of  mines  could  be  improved,  which 
would  thus  indirectly  more  than  pay 
for  the  expenses  of  such  a  depart- 
ment. If  a  research  department,  was 
formed  it  should,  I  think,  commence  its 
work  in  a  small  way,  and  gradually  evolve 
a  scheme  to  meet  its  requirements.  For 
some  time  therefore  little  expense  would  be 
necessary  other  than  the  salaries  of  the  in- 
vestigators, as  the  mines  for  the  greater  part 
of  the  work  would  form  the  laboratories, 
and  much  of  the  investigation  done  would 
not  necessitate  extra  expenditure.  A  scien- 
tific investigation  department  should  issue 
informat'on  to  those  entitled  to  it,  giving 
details  of  the  work  done  and  the  results 
obtained  in  something  of  the  same  manner 
as  the  South  African  Institute  of  Medical 
Research  is  now  doing.  By  the  discussions 
on  such  information  amongst  those  to  whom 
it  was  of  value  for  the  improved  running  of 
the  mines,  and  as  is  being  done  by  the  Pre- 
!  vention  of  Accidents  Committee  in  their 
Safety  First  campaign,  by  the  mines  being 
periodically  circularised  in  order  to  find  out 
by  whom  the  information  was  being  made 
use  of,  and  what  results  were  being  obtained 
by  its  use,  improved  efficiency  could  not 
help  but  result. 

The  war  is,  of  course,   causing  abnormal 

conditions  at  present,  and  may  continue  to 

do  so  for  some  time:  increased  c     ts  is  one 

of  the  results  of  it,  and  it  may  therefore  be 

!    that    the   present    is   net    t  In     I  ime   for 
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spending  money  unless  such  expenditure  is 
obviously  productive  of  a  direct  saving  in 
other  directions.  Expenditure  on  scientific 
investigation  may  even  now  help  those 
mines  which,  chiefly  due  to  war,  are  strug- 
gling for  existence,  to  tide  over  this  difficult 
period  and  also  be  the  cause  of  better  results 
when  times  again  become  normal. 

I  think  if  the  means  were  forthcoming  for 
the  establishment  of  a  mining  research  de- 
partment by  any  mining  group  on  some- 
thing of  the  lines  broadly  outlined,  the  tech- 
nical employes  of  the  mines  would,  on  the 
whole,  give  it  their  support,  and  thus  im- 
prove their  own   and  the   n  efficiency. 

Mr.  H.  A.  White  |  Vice-President):  It  is 

not  customary  to  discuss  the  Annual 
Address,  and  T  suppose,  therefore,  we  shall 


continue  to  follow  our  usual  precedent  and 
not  discuss  it  in  detail.  But  it  is  only  fair 
i  saj  that  there  can  be  no  doubt  that  the 
support  of  our  Society  would  be  very 
heartily  given  in  the  direction  that  our 
President  has  suggested.  I  think  also  it  is 
only  correct  to  remark  that  the  Mini's 
Trials  Committee  died  really  in  consequence 
of  a  lack  of  agreement  as  to  the  best  way 
of  running  it  amongst  the  various  Groups. 
But  I  think  it  will  be  admitted  by  all  that 
a  great  amount  of  valuable  work  was  done 
and,  as  an  instance  of  that,  I  can  state  that 
the  tube  mill  practice  on  these  fields  is  far 
and  away  ahead  of  anything  else  in  the 
world,  which  fact  is  chiefly  due  to  that 
Committee.  I  have  to  congratulate  the 
President  on  his  very  excellent  address. 
The  President:  1  thank  you  very  much. 


A    LOGARITHMIC    CALCULATOR. 


By  D.  R.  Robinsox  (Associate). 


It  has  been  kindly  suggested  to  me  that 
a  brief  description  of  my  logarithmic  calcu- 
lator, for  reducing  planimeter  readings  of 
mine  plans  to  tonnages  and  areas  on  the  dip, 
might  be  of  interest  to  members  of  this 
Society. 

This  instrument  has  been  in  use  in  several 
survey  offices  on  the  Rand  for  upwards  of 
a  year,  and  some  of  its  users  express  them- 
selves as  delighted  with  its  accuracy  and  the 
speed  of  working.  Although  essentially  a 
circular  slide-rule,    in   some  respects   it   can 

claim  to  originality.  It  may  pos 
some  general  interest  for  scientific  men,  in 
that  a  slide-rule  of  this  form  could  lie  made 
up  to  deal  with  any  formula  having  several 
variables  and  constants  with  no  plus  or 
mi'ius  signs. 

The  problem  was  to  arrange  logarithmic 
scales  in  such  a  way  as  to  solve  the  equa- 
tion : 

K  ■  \V  ■   !'  •  SecDip 

1  12  xn 

where   T    is   t<  nnage,    K   is   the   numb 
actual   square   feet    corresponding  to  a  divi- 
sion of  the  plan  m  iti  r  vi  m  er,  W  the  stop- 
ing  width  in  ii  P  the  planimeti  r  read 

ing,  and  n  the  number  of  cubic  feet  of  rock- 
in  one  ton. 

Thi  can    be   di\  ided    into   I 

classes,     viz.:     (a)   Variables,     W,     I', 
SecDip ;     (b)     <  on  bant,     the     denomin 
12;    (c)  factors   that    are   constant    through- 
out a   series  of  operations,  n  and   K.     »   is 
very  generally  taken  as   12  on  these  fields, 


and  was  therefore  included  in  class  (b)  as 
a  constant,  thongh.it  can  be  easily  altered 
if  desired.  The  value  of  K  depends  on  the 
setting  of  the  planimeter  and  the  scale  of 
the  plan.  The  values  of  K  used  on  the  in- 
strument are  those  corresponding  with  the 
usual  natural  scales,  with  a  planimeter  set 
to  read  one  hundredth  square  inch  on  the 
vernier. 

Lookim.'  at  these  three  classes  of  factors, 
the  principle  at  once  suggested  itself  of 
combining  a  constant  with  a  variable  on 
each  movable  scale,  so  reducing  the  number 
of  scales  required.  The  circular  form 
followed,  in  order  to  provide  continuous 
reading;  and  the  circle  must  contain  the 
logarithmic  scale  twice,  in  order  to  make 
room  for  the  constants.  Having  establish- 
ed these  principles,  it  was  a  simple  matter 
to  arrange  the  equation  on  one  fixed  and 
three  movable  discs. 

Referring    to   the    illustration,    the    lowest 
disc   carrii       a    complete   double   logarithmic 
scale,  reading  from  left  to  right,  and  si 
for  i    P  and  the  result  T. 

The  next  disc  contains  a  single  logarithmic 
I  on  one  side,  which  is  used  for  the  slop- 
ing width  ;  on  the  other  side  the  logarithms 
of  K  an  se1  off  to  the  left  from  the  origin  of 
the  stoping  width  scale.  If  one  oJ  these 
values  m|  K  be  used  as  an  index,  and 
be  the  planimeter  reading  on 
the  lower  scale,  clearly  the  stoping  width 
will  be  opposite  the  sum.  log!'-  logK=loe\.  . 
mi    the    lower    disc.       Thus    one    constant 
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lias  been  eliminated  on  the  first  mov- 
able disc.  In  order  to  mark  off  any  new 
value  of  K  on  the  disc,  it  is  merely  neces- 
sary to  work  out  the  actual  square  feet 
equivalent  to  one  planimeter  division,  and 
by  means  of  the  lower  scale  measure  the 
logarithmic  angular  distance  of  tin's  figure 
round  to  the  left  from  the  beginning  of  the 
stoping  width   scale. 

The  third  disc  is  arranged  in  a  similar 
manner,  to  deal  with  SecDip  and  the  pro- 
duct 144;  but  in  this  case  the  constant  is 
a  divisor,  and  therefore  throws  the  reading 
index  to  the  right.  Sine.'  tins  would  bring 
it  into  the  midst,  of  the  seal'-  oi  secants, 
the  index  was  shifted  through  180°,  which 
makes  no  difference  in  the  result,  since  the 


semi-circular   scales   are   identical   and   con- 
tinuous. 

Above  this  disc  a  radial  cursor  is 
placed,  used  for  reading  the  dip  scale, 
with  the  result  on  the  lowest  disc.  If  the 
cursor  is  set  to  the  dip,  and  the  reading 
index  is  brought  to  the  stoping  width  on  the 
scale  below,  the  effect  is  to  multiply  the 
product  already  obtained  by  Sec  Dip,  which 

'  144" 
completes    the    operation;    and    the    cursor 
now  reads  the  tonnage  on   the  lowesl   disc. 

In  common  with  other  logarithmic  calcu- 
lators, tins  one,  as  it  stood,  gave  no  indica- 
tion as  tn  the  result  representing  tens  or 
hundreds  or  thousands  of  tons ;  a  device  was 
therefore  introduced  which  is  believed  i<>  be 
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an  original  featuri  i  mall  window  was 
cut  at  each  index  mark,  and  underneath  was 
printed  a  series  of  logarithms  to  one  place  oi 
decimals,  corresponding  to  the  scale  divi- 
sions read  by  such  index.  The  logarithms 
of  K  were  printed  around  the  top  of  the 
cursor  disc,  as  shown  in  the  illustration. 
The  constant  11  1  was  shared  bei  ween  two 
discs.  Log  12being  deducted  from  the  figure: 
on  each.  Thus  there  are  four  figures  appear- 
ing in  the  windows  which,  if  added  together 
and  to  the  number  of  figures  in  the  plani- 
mi  ti  r  reading,  give  the  I  igarithm  of  the 
result,  +1;  and  neglecting  the  mantissa  or 
decimal  part,  the  integral  part  is  the 
number  of  figures  in  the  tonnage.  This 
assumes  a  stoping  width  of  between  in  in. 
and  LOO  in.  ;  if  it  be  greater,  another  figure 
must  be  taken  in  the  result.  The  whole 
operation  of  thus  fixing  the  decimal  point 
takes  about  four  seconds. 

The  discs  are  held  friction-tight  by  a 
brass  spring.  If  they  are  set  from  the  top 
downwards,   there   is  no  danger  of  slip. 

Inclined  square  feet  are  calculated  as 
readily  as  tonnage,  the  only  difference  being 
that  the  figure  144  is  taken  instead  of 
ing  width,  which  cancels  the  144  divisor 
already  allowed  for.  The  result  is  identical 
with  a  tonnage  having  a  stoping  width  oi 
144  in.,  so  that  an  extra  figure  must  be 
taken  in  the  result. 

In  the  same  way  a  stoping  width  of  4  in. 
gives  a  reading  equivalent  to  fathoms. 

Various  other  operations  involving  allow- 
ance for  dip  can  conveniently  be  done 
with  the  instrument.  The  results  can  be 
read  to  three  significant  figures  at  any 
part  of  the  scale,  four  in  some  parts. 
To  carry  tonnage  estimates  further  than 
this  is  not  only  unnecessary,  but  inaccurate, 
since  neither  the  dip  nor  the  stoping  width 
nor  the  planimeter  reading  have  anything 
like  this  degree  of  accuracy.  The  ordinary 
^rosier  planimeter  is  usually  taken  to  have 
a  plus  or  minus  error  oi  1  .  The  common 
practice  of  stating  tonnages  to  a  ton  or 
even  less  has  arisen  from  the  universal  use 
liere  of  calculating  machines  of  the  Bruns- 
viga  type.  These  machines  give  us  the 
figures  whether  we  want  them  or  not;  and 
many  people  write  them  all  down,  thereby 
giving  themselves  considerable  addili  nil 
trouble  when  adding  or  multiplying.  If 
the  Brunsviga  had  nevi  r  been  invented,  our 
surveyors  would  In'  using  Four  Injure  log- 
arithms and  antilogarithms  for  this  class  of 
work,  and  we  should  no1  see  such  figures 
as   in:',.7.r(7'C.  tons- 


The  President:  We  have  to  thank  Mr. 
Robinson  for  the  note  on  his  Logarithmic 
Calculator.  I  am  sure  he  will  be  only  too 
pleased  to  demonstrate  its  working  after  the 
meeting,  to  anyone  who  would  like  1  >  ■  go 
further  into  the  subject . 

1  may  say  that  this  Calculator  is  ver) 
handy  for  quickly  checking  ore  reserve  ton- 
nages, etc.  I  have  used  it  myself  for  that 
purpose  and,  In  working  first  with  the 
Brunsviga  machine,  as  Mr.  Robinson  men- 
tions, and  afterwards  checking  with  the 
Calculator,  much  time  can  he  saved. 


NEW  APPLICATIONS  OF  THYMOLPH- 
THALEIN  AND  NAPHTHOLPHTHA- 
LEIN,  INCLUDING  RAPID  METHODS 
FOR  ANALYSING  LIMESTONE  AND 
AMMONIUM    SALTS. 

By  James  Mom,  M.A.,  D.Sc,  F.I.C.  (Past- 
President  ). 


(Printed   in    Journal,    February,    1!>1~. 

REPLY  TO   DISCUSSION. 

Dr.  James  Moir  (Past-President):  It  has 
again,  unfortunately,  to  be  recorded  that  a 
chemical  paper  containing  new  matter  and 
ideas  has  been  passed  over  without  discus- 
sion. I  certainly  expected  that  my  attempt 
tn  bring  limestone-analysis  almost  within 
the  capacity  of  the  office-boy  would  have 
been  received  at  least  with  criticism  !  As 
it  is,  any  reply  to  discussion  is  almost 
supererogatory — to  use  the  language  of 
Victorian   literary   swank-. 

However,  Mr.  John  Watson  has  politely 
accused  me  of  pronouncing  the  first  h  in 
"  thymolphthalein."  Now,  I  am  not  really 
sine  whether  I  did  so  or  not  :  but  if  I  did, 
I  think  I  can  prove  it  to  be  quite  justifiable 
on  derivational  grounds.  -Mr.  Watson  cer- 
tainly cannot  tell  us  why  "  thyme"  is  pro- 
nounced  "time."  I  strongly  suspect  it  is 
due  to  Teutonic  influence,  for  the  Germans 
go  so  fir  in  their  omission  of  h's  that  they 
even  omit  /;  from  such  words  as  "  naphtha," 
spelling  it  "  naphta."  Anyway,  "  thyme 
is  originally  derived  Prom  classical  roots 
with  an  ordinary  "  th  "  in  them,  such  as 
Ov — (sacrifice)  and  tlnir — (incense),  and  the 
non-pronunciation  >  f  the  h  is  a  popular  cor- 
ruption sanctified  by  lone  usage,  like  "an 
orange  ' '  ha'  ' '  a  n<  range  "  (cf.  naartje  w  it  h 
norangi  i. 

Popular  usage    is   so  strong   that    1    dare    i\ 

that   in    Id  years  or  so  everybody  here  will 
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Similarly  write      concensus  of  opinion,"  just 
ill  our  newspapers  do  so — apparent- 
ly from  want  of  a  dictionary  ! 


NOTES  ON  TREATMENT  OF  PILGRIMS 
REST  ORE. 


By   Robkkt  Lindsay     Member  I. 


( }'r    ted  in  Journal,   April.  1917./ 


FINAL    DISCUSSION, 

The  President:   There   are  two  contribu- 
tions to  the  discussion  on  this  paper  of  Mr. 
Lindsay's,    printed   in    the    August  Journal, 
and    I    trust    we    shall    have    several    n 
before  the  discussion   is  closed. 

Mr.      H.      A.      White     >  Vice-President): 

Though  the  composition  of  this  ore  is  very 
different  from  that  of  the  Witwatersrand, 
the  only  constituent  that  demands  a 
rence  in  treatment  appears  to  be  copper. 
l't'i  m  the  author's  statements  and  the 
analysis  reported  by  Mr.  A.  E.  Crosse  it 
appears  that  the  copper  is  not  usually  pre- 
sent   as    sulphide    to  any   significant    extent. 

The  author  has  pointed  out  the  impractic- 
ability of  acid  solvents  for  removing 
copper,  but  the  possibility  of  using  ammonia 
in  some  form  deserves  a  thorough  inve'sti- 
_  '  in.  Some  experiment-  made  with 
artificial  copper  oxide  indicate  that  amnionic 
hydrate  has  very  little  effect,  but  that  tin 
ordinary  commercial  "  carbonate  "  of  am- 
monia is  a  very  ready  solvent  in  dilute  solu- 
tion, and  that  sodium  carbonate  with  any  of 
the  commercial  salts  of  ammonia  reproduces 
thi-.    effect.      A-    ■  rcial    manufac- 

ture of  salts  of  ammonia  is  now  a  South 
African  industry,  this  part  of  the  subject  is 
worthy  of  further  consideration,  especially 
as  it  apparently  eo^ts  about  3/3  per  lb 
produce  the  copper  obtained.  The  difficulty 
that  iron  cannot  be  used  to  precipitate  the 
copper  dissolved  in  this  way  might  lie  over- 
come either  l>\  exact  acidification  or  more 
simply  by  tin-  use  of  alkaline  sulphide. 

Tube  Mill  Plant. — It  may  be  calculated 
from  the  gradings  quoted  that  each  tube 
produces  56  tons  of  -90  grade  per  day  from 
a  total  feed  ol  ib  i  90  toe  p  i  I  ube. 
\ii>t  allowing   for   tin     smaller   sizi    ol    tha 

s  used  it  appi        I ;h  better  work 

could  be  done  by  increasing  the  feed  ton- 
nagi  so  thai  lither  one  tube  mighl  bi  elimi- 
nated or  very  much   finer  grinding  secured. 

Sand  Treatment.  Local  experience  has 
been    that    little    is    attained    by    circulating 


solution  time i  without  pre- 

cipitating xamination  of 

the  chart   supplied   h  hat  probably 

the     old  is  all  ed  during  the 

i  I 
vat  "  No.    1 .  instead  of  to  extractor 
ii    is         ■     o)      i-    n      means   clear 
that  i  he  meth    I  ad>  pted  ha  -  any  advanl 
over  thi  nous  method  of  extracting 

end  precipitating  all  the  copper  at  the  earli- 
■  of  the  treatment.  The 
strength  of  cyanide  used  probably  ensures 
the  complete  extraction  of  all  the  soluble 
copper  in  the  ore.  which  figures  show  to  be 
0'07  He  per  ton  of  sand  and  (I  15  lb.  per 
ton  of  slime. 

Possibly  the  figure  6  lie  of  lime  per  ton 
md    added    to   top    treatment    vats    is   a 
misprint,     and    the    author    will     clear    the 
mat  ter  up  in  his  replj 

In  view  of  the  literature  on  the  subject, 
it    would    be   interesting    if   we    could   have 
results  of  experimental  addition  of  ammonia 
ie  solutions  employed  as,  no  doubt,  this 
been  tried  in  various  ways. 
One  of  the  most  interesting  points  in  this 
paper  is  the  extraordinary  success  obtained 
with  slime  solution  clarifiers,  which  appear 
to     be    in     everj     way     superior    to    local 
methods.      If  the  author  w<  uld  amplify  this 
eption  in  his  reply,  we  should  be  much 
indebted   to   him;    is   there   any   peculiarity 
in    his    slime    which    renders    this    simple 
method  possible,  and  are  the  resulting  solu- 
tions as  crystal  clear  as  we  find  to  be  abso- 
lutely necessary  here? 

The  considerable  amount  of  detail  renders 
this  paper  of  great  value,  and  it  is  hoped 
that  the  author's  invitation  to  criticise  will 
mei  t  'A  ith  a  good  response. 

Mr.  A.  Whitby  (Vice-President):  The 
matter  I  am  particularly  interested  in  is 
the  analysis  given  by  Mr.  Macer  in  the  last 
Journal.  He  has  gone  to  a  great  deal  of 
ible,  1  suppose,  in  returning  his  figures 
•  i  the  third  place  of  decimals,  and  he  works 
his  total  out  at  100-02%,  but  some  of  the 
metals  which  are  given  there  are  reported 
as  metals  instead  of  oxides,  whilst  he 
characterises  his     i  ng  oxidized.     For 

example,  I     nit  to   '037, 

copper  -00i         id       L3  nutl       24,  arsenic 

1   am   positive  n<    man  1     ii  g  can  gef 
arsenic  to  the  third  place     f   demicals  in  the 
in    ore.      Following   on    arsenic. 
he    ho  "171.     Now,    wher     di 

thai      final     "  1  '  me     in  ?     I     am     in- 

clined to  tin''  ad  -  dd  :  "  I  >ne-eight," 
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One-nine,'  <c  even  "  One-six,"  be  would 
be  probably  sufficiently  near.  But  the 
point  I  want  to  make  clear  is  that  all  these 
metals  are  given,  and  yet  there  is  no 
oxygen  for  them,  and  yet  he  has  over  the 
LOO  .  They  cannot  be  there  as  metals; 
they  must  be  then'  as  oxides.  It  is  a  very 
laborious  analysis,  I  must  admit,  but  J 
could  not  help,  from  the  point  of  view  of 
the  practical  chemist ,  drawing  attention  to  it 


THE 


NATAL    COALFIELDS— PHASES 
IN    DEVELOPMENT. 


By    Wm.    Taylor   Heslop. 


(Printed  in  Journal,  May,  1917.) 


DISCUSSION. 

Mr.  E.  M.  Weston  (Member  of  Council* 
Mr.  Heslop 's  paper  is  most  interesting  and 
instructive,  and  the  thanks  of  the  Society 
are  due  to  him  for  presenting  it.  He  does 
not  deal  much  with  geological  questions,  but 
Mr.  Gascoyne  has  enlarged  on  this  matter. 
There  is,  however,  one  aspect  that  deserves 
attention,  more  particularly  in  view  of  the 
serious  shortage  of  reserves  of  first-class  coal 
in  the  known  coalfields  of  Natal  as  disclosed 
in  the  author's  paper  and  elsewhere.  I  be- 
lieve the  Yryheid  district  contains  large 
reserves  ;  but  it  is  obvious  that  if,  in  a  coal- 
field of  50  square  miles.  90%  of  the  coal  is 
affected  by  dikes,  the  life  of  the  mines  must 
be  alarmingly  short.  The  question  at  once 
arises :  what  arc  the  prospects  of  finding, 
further  coal  deposits  under  the  newer  forma- 
tions, and  more  particularly  nearer  the 
coast?  For  the  effect  of  the  failure  of  the 
coal  supplies  on  Natal  would  be  disastrous. 
No  longer  would  the  prosperity  of  Durban 
continue  as  a  bunkering  port,  and  the  Muni- 
cipality of  Durban  could  no  longer  supply 
electric  curreni  more  cheaply  than  any  other 
town  in  South  Africa.  Trade  and  industry 
would  be  crippled  and  production  become 
more  expensive 

Whatever  the  exacl  geological  age  of  the 
coal  seams,  two  Eacts  are  apparent.  First, 
tlie\  are  underlain  al  a  depth  of  several  hun- 
dred feet  by  the  Dwyka  conglomerate,  which 
serves  as  a  marker  underneath.  Secondly, 
on  the  top  thej  are  overlain  by  the  Ecca 
beds,  which  form  the  scarp  of  the  Drakens- 
berg  Mountains,  and  which  in  places,  as  at 
Indue.  C.P.,  contain  inferior  coal  he. is 
When  in  Natal  recently,  I  made  a  few 
enquiries  and  observations,  and  my  old 
friend  and  teacher,   Professor  Krause,  point- 


ed out  tn  me,  that  there  are  immense  areas 
in  Natal  undoubtedly  containing  coal  meas- 
ures probably  at  workable  depth.  No  doubt 
the  seams  occur  in  basins  Between  the 
Glencoe  fields  and  Drummond,  below 
Maritzburg,  is  one  area.  At  Drummond, 
the  granite  crops  out,  and  between  here  and 
the  sea  we  have  another  area.  To  the 
north,  along  the  coast,  w-e  have  coal  at  St. 
Lucia  Day,  and  the  Dwyka  conglomerate  is 
found  outcropping  near  the  coast,  and  aboul 
Malvern.  The  country  rises  steadily  in  eleva- 
tion, and  at  about  600  ft.  higher  elevation 
we  might  expect  to  find  the  coal  measures 
outcropping.  There  are,  of  course,  faults, 
dikes,  and  rolls  in  the  strata  to  be  expected, 
and  newer  formations  occur  covering  the 
coal  measures.  The  whole  neighbourhood 
of  Ladysmith  appears  worth  thorough  inves- 
tigation; but  any  boring  that  has  been  done 
has  been  inconclusive  and  carried  out  in  a 
half-hearted  manner.  Thick  dolerite  sheets 
and  dikes  render  systematic  work  absolutely 
necessary.  This  work  of  exploration  is  of 
national  importance.  The  Government 
should,  by  compulsion,  acquire  the  option 
of  the  mining  rights  for  a  distance  of  several 
miles  from  the  railway  in  selected  areas, 
and  systematically  bore  the  ground  under 
competent  geological  direction,  which  could 
be  found  in  Natal. 

I  should  like  to  ask  Mr.  Heslop  whether 
it  is  definitely  known  that  no  other  seams 
occur  below  those  now  worked  before  the 
Dwyka  conglomerate  is  reached  ?  The 
author  does  not  say  what  the  average  dip 
of  the  seams  is,  but  I  presume  they  are 
nearly  horizontal.  Regarding  the  methods 
of  mining,  could  Mr.  Heslop  give  some 
figures  of  the  comparative  cost  of  mining 
coal  by  cutters,  as  against  hand  work?  I 
find  such  figures  hard  to  obtain  anywhere. 
It,  of  course,  varies  somewhat  with  the 
width  of  the  seams.  .  What  is  a  fair  shift's 
work  undercutting  in  square  feet  for,  say, 
chain,  disc  and  bar  cutters  as  against  the 
percussive  type  ?,  and  is  the  cut  taken  in 
the     coal     or     sandstone.      I     quote     below* 

*Thc  recently  issued  annual  report  of  the  In- 
spector of  Mines  for  the  Middelburg  District  of 
the  Transvaal,  for  1916,  contains  an  interesting 
table  showing  the  results  obtained  at  several  of 
the  principal  collieries  in  that  district.  According 
to  Mr.  Kowland  B.  Gascoyne,  of  Johannesburg, 
this  comparative  statement  lias  the  advantage  of 
applying  to  collieries  working  the  same  seam  over 
an  area  where  the  underground  conditions  and  the 
system  of  working  are  similar  throughout,  with  one 
exception,  the  method  adopted  being  the  pillar- 
and-stall.  The  stalls  or  bords  are  20  ft.  wide, 
and    driven   from   60    ft.    centres.      The   seam   of   coal 
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figures  of  labour  efficiencies  on  the  various 
South  African  fields ;  but  surely  this  factor 
depends  largely  on  the  number  of  cutters 
employed  '.' 

The  people  of  the  world  are  just  dimly 
becoming  aware  of  the  extent  of  some  of 
the  losses  and  waste  of  natural  resources 
under  unrestricted  private  exploitation. 
America  and  Europe  have  suffered  enor- 
ni'  usly,  especially  in  ci  al,  gas  and  oil  h 
That  the  reserves  of  1  iv>  grade  gold  ores  on 
the  Rand  were  not  permanently  lost  to  a 
larger  extent,  has  been  due  as  much  to  the 
wonderful  strength  of  the  strata  as  to  the 
skill  employed  in  reclaiming  them.  Natal 
coal  mines  seem  to  present  a  bad  example, 

runs  practically  level,  and  1ms  a  gross  thickness  of 
about  2(1  ft.,  but  only  the  lowest  portion  is  worked, 
the  greater  proportion  of  the  seam  being  unsale- 
able coal.  The  portion  worked  varies  from  3  ft. 
to    11    ft.     The    table    referred    to    is   as   follows  : — 


Total 

Coal  rained 

Colliery. 

men 

per  head 

Thickness 

employed. 

per  month. 

Worked. 

Transvaal  and  Delagoa 

No. 

Tons. 

Ft 

Bay 

788 

66  6 

II 

Tweefontein 

774 

59   ; 

(i 

Cassel  Colliery 

482 

56  n 

6 

Coronation     ... 

528 

r.t  -9 

9 

Witbanlt  Collieij 

1,37+ 

r,->  ii 

5  J 

Middelburg  Colliery 

438 

47  -3 

9 

Ocgies  Colliery 

1,199 

.-ill  3 

H 

The  most  striking  influence  on  the  production 
per  head  shown  in  this  table  would  appear  to  be 
that  of  thickness.  At  the  Transvaal  and  Delagoa 
Bay  colliery  no  coal-cutters  are  used,  which  makes 
the  influence  of  thickness  all  the  more  striking. 
At  the  Oogies  colliery,  at  the  bottom  of  the  table, 
the  thickness  of  the  seam  extracted  is  only  3^  ft., 
and  the  average  amount  of  coal  mined  per  head 
per  month  is  only  30 '3  tons,  To  obtain  this  result 
at  Oogies  70  coal-cutters  are  employed.  The 
results  at  Oogies  would  further  seem  to  show  that, 
in  the  Transvaal,  a  3  ft.  seam  of  coal  is  as  thin 
as  can  be  worked  by  pillar-and-stall  at  a  profit. 
In  the  Transvaal  the  use  of  coal-cutters  generally 
increases  the  output  by  50%.  Last  year  70%  of 
the  coal  mined  was  produced  by  coal-cutters.  A 
native,  however,  can  rarely  cut  a  length  of  50  ft. 
6  ft.  under  in  a  day  of  nine  hours.  The  average 
for  the  whole  of  the  Transvaal  is  48  tons  per  head 
per  month.  In  Natal,  where  the  seam  worked 
averages  only  I  ft.  thick,  and  the  coal  is  some- 
what difficult  to  work  on  account  of  bad  roof, 
gob  fires  and  firedamp,  the  average  is  only  28  tons 
per  head  per  month.  In  the  Orange  Free  State, 
with  a  seam  7  ft.  thick,  but  unusually  hard,  the 
average  mined  per  month  per  head  is  35  tons. 
In  the  ('ape  Province,  where  the  collieries  are 
small  and  the  seams  are  thin,  and  carry  more 
waste  than  coal,  the  average  last  year  was  as  low 
as  7  tons  per  head;  but  here  the  collierie 
often   idle  must   of  the  time. 


and    the    circumstances    seem    to    call    for 
ernment  investigation   and   interfen  i 
'Tug  i!i  ■  al,  the  miner 

to  the  Rand  vs  mid  be  inclined  to  a  h 
whether  it  would  not  be  possible  to  mine 
both  seams  in  one  face  longwall,  and  to 
use  the  parting  to  build  packs  large  and 
solid  enough  to  control  the  roof  subsidence, 
but  no  doubt  here  the  rocl  is  too  brittle 
and  the  packing  too  s  It  for  such  a  method. 
Unfortunately,  collieries  have  no  sand 
dump  to  send  below,  but  it  does  seem  a 
feasible  scheme  in  the  hilly  and  well 
watered  country  in  which  collieries  occur  to 
open  out  a  hydraulic  cut  in  a  neighbouring 
hillside,  or  in  an  old  ash  or  burnt  out  dump, 
and  sluice  enough  filling  underground  to 
overcome  all  difficulties  of  working  both 
seams,  and  of  doing  away  with  the  expense 
and   danger  of  gob   fires. 


THE   CONSTRUCTION    AND   MAINTEN- 
ANCE OF  SLIME  DAMS. 

Jas.  E.  Thomas  (Past-President)  and 
E.    A.   Osterloh   (Member). 


(Printed   in   Journal,    June,    1917.) 


DISCUSSION. 

Mr.  S.  Newton  (Member):  Available 
ground  and  its  situation  govern  methods  of 
construction  of  dams  for  storing  residue 
slime.  Working  conditions  of  the  present 
day,  or  since  the  installation  of  the 
Butters'  process  of  treating  slime,  have 
changed  the  conditions  of  storing  slime. 
It  is  not  necessary  that  the  construction  of 
slime  dam  walls  should  be  of  the  same 
strength  and  nature  as  those  constructed 
to  hold  water,  even  under  the  worst  condi- 
tions. Slime  cf  the  right  mixture  makes 
excellent  retaining  walls  if  care  is  taken  in 
building  and  local  conditions  are  not  against. 
it. 

The  explanation  by  the  authors  of  how 
to  lay  oul  the  base  walls  and  requisite 
channels  is,  no  doubt,  very  similar  to  the 
nt  practice  under  similar  surface  con- 
diti  >ns.  In  the  early  days  it  was  very  diffi- 
cult to  economically  plan  the  general  lay- 
out of  the  reduction  works  of  a  mine  owing 
to  the  lack  of  knowledge  as  to  the  eventual 
magnitude  of  the  property. 

The    storing   of    slim,     bi  fore    the    slime 

ss   eventuated,    the   general   treatment 

of  slime  by  the  decantation  process,  the  ever 

increasing    percentage    of    slime    made    by 

lima-    grinding,     tube     milling    with     its    in- 
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creased   sliming    |  .   and  eventually 

the  Butters'  |  bringing  the  per  eenl . 

ci  slime  made  to  60     of  total  ere  crushed; 
all     these     have     increased     the     difficulty. 

Then,  local  conditions  of  mine  areas  in  the 
Rand     h  i  greal    be  it  ing  on  the 

subject. 

Where  the  ground  dips  south  from  the 
reef  outcrop,  and  is  the  only  ground  avail- 
able for  storing  slime  residue,  it  is  quit 
different  proposition  to  the  description  of 
an  ideal  dam  as  laid  out  by  the  authors:  — 
"  Two  dams  with  a  total  circumi  i  nee  of 
6,000  ;  irds,  buill  a  I  he  maim,  r  described 
would  be  sufficient  to  receive  the  slime 
•from    a    plant    ;i  i    to    50,000    tons 

slime  per  month."  is  area  is  equivalent 

to   all    n    337   claims,   and   almost    equal    t< 
the    combined    claim    are  I  >  own 

Deep    and   Langlaagte   Deep. 

In   comparison,    we   have   a    total   eircum- 
nce   of   6,000   ft.,    the   base    wall   within 
proximity    to    the    main    storm-wat  sr 
drainage   from   Johannesburg,    the    ai  ;a    en- 
closed being  the   site  of  old   quarries,   with 
nests    of    weeping    springs    of    water,     the 
bottom  flat  for  about    100  ft.,  and  then  ris- 
ing   rapidly    at    a    steep    angle    towards    the 
reel    outcrop;    and    having   to  contain    from 
70,000  to  80,000  tons  of  slime   per  month. 
!   conditions  also  govern   cost   of  main- 
tenance. 

On  fairly  flat  areas  the  maximum  super 
ficial  capacity  is  obtained  from  the  com- 
mencement ;  but  on  sloping  ground,  the  j 
available  storage  area  is  very  small,  the 
rapidity  with  which  the  base  wall  is  built 
is  not  for  the  good  of  the  wall  itself,  and 
by  the  time  you  have  a  large  area  for  con- 
taining slime  your  base  wall  has  reached  a 
limit  in  height  and  another  area  has  to  be 
found. 

Slime  itself  has  also  changed  the  condi- 
tions of  building  the  dam  walls.  Slime 
from    a    decantation    plant    containing    3 

2     .  and  equal  to  from  33     to  10     of  total 
ore    crushed    is    entirely    different    to     10% 
-200  and  60      ol  total  ore  crushed  as  from 
the    Butters'    plants   decantation    plant    dis- 
charges, erj     ten    hours    and    gives 
time    for    settling    out,    but     the     Butters' 
plant    disi  regularly    every   2h    hours. 
With  decantation  -lime  it   ;-  r   a  ssary  to 
keep    sand    in    the    slime    channel    to    build 
with:    in    the    Butters    it    is    i  \    to 
elimin  iti     sand  and  retain  slim-.      Later  in- 
stall              !   B            '    plant    have    all 
for  disch                       I    from  the   In  ppei      to 
the    sump    where    water    may    be    added    to 


bring  pulp  up  to  50  moisture,  and  air 
agitated  and  so  discharged  in  a  condition 
in.  st  suitable  for  building  and  maintaining 
the  walls.  Where  the  slime  is  discharged 
direct  from  the  hoppers  to  the  dam  and 
is  used  to  make  the  pulp  travel,  i  ne 
finds  thai  the  slime  is  wa  ;  a  ay  and 
sand  remains,  which  is  most  unsuitable  for 
building  up  the   wall. 

When  laying  out  a  slime  dam  on  sloping 
ground,  the  first  cost  of  throwing  up  a 
retaining  wall  may  be  two  or  three  hundred 
pounds,  and  after  a  few  days  run  the  slime 
is  level  with  the  top  of  the  wall,  and  not 
until  the  wall  has  attained  a  height,  say,  of 
.'!i>  ft.  or  more,  is  there  any  large  area  for 
conserving  slime:  at  the  same  time  the 
wall  will  have  probably  to  be  stepped  in  at 
an  aiiele.  say,  from  35  to  40"  .  with  the 
horizontal  to  conform  with  the  dip  of  the 
ground  and  its  surroundings.  Where  the 
available  is  level,  the  strain  on  the 
outside  walls  is  not  great,  as  slime  contract  - 
in  drying,  and  so  takes  the  bursting  pres- 
sure from  the  walls;  where  the  area  is 
sloping  ground,  the  pressure  must  be 
greater  on  the  base  wall,  and  so  call  for 
special  precautions. 

The  method  for  dewatering  a  slimes  dam 
can  be  settled  at  once  where  the  area  is 
level.  Where  the  area  is  on  sloping  ground 
i;  is  necessarj  to  drive  the  water  away  from 
the  base  walls,  inclining  to  one  side  near 
to  the  inner  wall  of  the  slime  channel,  and 
so  on,  until  the  dip  of  the  ground  is  over- 
come when  a  suitable  dewatering  launder 
can  be  put  in  conforming  to  the  require- 
ii"  nts — that  is  moisture  settled  out  plus 
rain  water  in  the  wet  season. 

The  paper  by  Messrs.  Thomas  and  Oster- 
loh  opens  out  a  big  field  for  discussion,  and 
takes  in  one  subject  that  has  been  missing 
for  many  years  in  our  Journal. 

Mr.  A.  King  (Member):  To  those 
members  whose  duties  include  the  super- 
vision of  slime  residue  disposal  this  paper 
will  be  found  extremely  helpful.  To  some 
the  conditions  described  may  appear  almost 
ideal — daylight  discharging,  no  sand  dump 
encroaching  on  to  the  dams  which  are  of 
large  area  and.  when  well  started,  suffi- 
cient fall  for  returning  solution  to  the 
cyanide  plant  without  the  aid  of  pump  and 
pipe  line. 

For     -cane     eighteen     months     the    slime 

dam-  at  thi    Knights  Di  ep,  Lb  been 

built     up     in     a     similar     method     to     thai 

h     iribed    bj    the    a  athoi  -.    \  iz.     With    an 

I.     wall    forming    a    fairly    wide    channel 


Sept.  1917    Jai.  E.  Thomas  d:  E.  A.  Osterloh  —  Tlu  Construction  and  Maintenan*         !  Dams 


all  round,  and  from  his  experience  with  this 
method  the  writer  is  able  to  confirm  the 
following  advantages  indicated  in  the 
paper:  (1)  the  heavier  and  more  suitable 
portion  of  the  slime  becomes  available  for 
building  all  walls,  (2)  the  inside  of  the  dam 
being  1  ft.  to  2  ft.  lower  than  the  outside 
channej,  the  latter,  having  to  dry  out 
periodically,  takes  the  place  of  a  thick 
heavy  wall  capable  of  holding  back  with 
comparative  safety  a  large  volume  of  storm 
water  until  it  can  be  drained  off,  (3)  dis- 
charging at  night  time '(from  plants  which 
have  no  vat  capacity  to  spare)  may  be 
carried  out. 

Some  twelve  months  ago,  owing  to  lack  of 
fall  and  the  contour  of  the  ground,  it  became 
necessary  to  abandon  one  of  the  two  dams 
which  had  been  in  use  on  the  above 
property,  and  to  give  sufficient  area  the 
other  dam  had  to  be  used  in  conjunction 
with  an  old  dam  against  the  lower  end  of 
which  the  newer  dam  had  been  built.  The 
latter  had  reached  almost  the  same  height 
as  the  old  dam,  and  by  the  above  method 
of  building  a  channel  all  round  it  was  found 
practicable  to  run  the  whole  as  one  dam, 
there  being  no  conveniently  available 
ground  on  which  to  build  a  new  dam.  In 
operating  this  dam  the  slime  is  made  to 
flow  in  one.  of  the  two  directions  as  be- 
comes necessary  to  allow  any  part  of  the 
outside  channel  to  dry  sufficiently  for  build- 
ing with  shovels,  and  is  led  into  the  inside  of 
the  dam  at  any  desired  point.  The  height 
of  this  dam  at  the  lower  end  is  approxi- 
mately UK)  ft.  at  present,  the  circumfer- 
ence is  about  1,500  yards,  and  from  45,000 
to  50,000  tons  dry  slime  are  discharged  per 
month — roughly,  a  charge  of  400  tons  every 
six  hours.  The  writer  does  not  wish  to 
convey  that  one  dam  is  sufficient,  but  only 
desires  to  point  out  that  when  necessary  all 
slime  residue  from  the  cyanide  plant  can  be 
disposed  of  for  a  considerable  period  and 
without  inconvenience  in  one  dam,  by  us- 
ing the   method   described   by   the   authors. 

The  following  results  of  samples  taken 
for  moisture  determination  may  be  of 
interest,  as  indicating  the  moisture  retain- 
ing capacity  of  ore  slime. 

A. — Samples  were  taken  from  a  cutting 
through  a  dam  at  the  Robinson  Deep,  on 
which  no  slime  had  been  discharged  for 
about  ten  yens.  The  cutting  was  made 
about  six  years  ago,  and  the  samples  were 
taken  from  a  hole  excavated  horizontally, 
5  ft.  from  the  base  and  17  ft.  from  the  I  p 
The  first  sample  was  taken  1  in.  behind  the 


crusty    surface,    and    contained    5'9%    mois- 
ture;   other   samples   were    token    1    ft.,    2 
ft.  and  4  ft.  in,  and  contained  6-3%,  ll'! 
and  24'0%  mo  sture  respectively. 

B. — Samples  taken  from  a  slime  dam 
wall  at  the  Robinson  Deep,  at  distances  of 
one  inch,  1  ft,,  2  ft.,  3  ft.,  and  4  ft,  from 
the  outside  contained  2r3%,  23-0%,  24'6%, 
22-7%,   and  27'T      moisture   respectively. 

C.  and  D. — The  following  were  the  re- 
sults obtained  in  two  series  of  samples 
taken  from  the  walls  of  the  slime  dam  in 
use  at  Knights  Deep.  The  samples  were 
taken  at  a  distance  of  4  ft.  from  the  outside 
and  at  intervals  of  approximately  8  ft. 
vertically  :  — 

C.  D. 

per  cent,  per  cent. 
8  ft.   from  ground  level       28"8  25"7 

16  „  ,,  28-4  22-8 

24  ,,  26-3  16-7 

32  ,,  ,,  24-0  20-8 

40  ,,  ,,  23-0  224 

48  ,,  ..  23-3  18-9 

56  ,,  ..  18-6  17-5 

64  .  ..  20-3  17-3 

72  ,,  ,.  21-4  18-8 

80  ..  ,,  20-3  21-0 

88  „  .,  23-4  15-2 

96  ,,  .,  21-2  24-5 

These  results  would  appear  to  indicate 
that  the  tendency  of  the  toe  of  the  dam  to 
be  thrust  out  by  pressure  from  the  inside 
should  be  guarded  against  by  having  a 
trench  of  heavy  slime  at  the  bottom  of  the 
walls,  as  mentioned  by  the  authors,  or  pre- 
ferably, if  the  dam  is  likely  to  attain  any 
great  height,  by  building  narrow  "  subsi- 
dary  stepped  dams  "  round  the  base  of  the 
main  dam.* 

Narrow  dams  should  also  be  built  round 
the  outside  walls  of  an  old  dam,  when  it  is 
intended  to  bring  the  latter  into  use  again 
at  a  later  date.  This  was  done  with  two 
old  dams  on  the  Knights  Depp,  and  when 
the  narrow  dams  had  reached  the  level  of 
the  old  dam,  slime  residue  was  discharged 
on  to  the  latter  without  having  to  overcome 
the  difficulties  of  stopping  the  cons;derable 
leakages  which  are  bound  to  take  place  in 
re-start:ng  an  old  dam. 

Mr.  H.  Brazier  (Associate) :  The  thank.; 
of  reduction  officials  are  due  to  Messrs. 
Thomas  and  Osterloh  for  bringing  forward 
their  interesting  paper  on  the  above  subject. 

With  the  rapidly  increasing  proportion  of 
slime    made    on    the    Reef   the    satisfactory 

•'ee  this  Jmimil,  •  .tnber,   1916,  p.  67,   "Note  on  Building 
Slime  Residue  Dams."  by  Dr.  W.  a.  Caldecott. 
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disposal  of  residues  becomes  more  and 
more  difficult.  Like  a  great  many  other 
reduction  men,  I  have  experienced  a  fair 
share  of  these  troubles,  and  the  following 
remarks,  whilst  to  some  extent  a  criticism 
of  their  paper,  show  how  some  of  the  diffi- 
culties have   been   overcome. 

The  preliminary  trench  or  channel  advo- 
cated by  the  authors  serves  its  purpose  in 
constructing  a  new  slim.'  dam  just  as  eSec 
tively  as  an  expensive  retaining  wall.  The 
trench  illustrated  in  their  sketch  "keys" 
the  wall,  but  where  the  ground  dips  sharp- 
ly ,  additional  strength  is  gained  by  design- 
ing tlie  trench  so  that  its  outer  Wall  is  at 
right  angles  to  thai  of  tin-  dam  wall,  which 
ii    lias  to  support.     (See   sketch.) 

The  secrel  of  a  successful  slime  dam 
appears  to  be  firstly:  to  keep  the  walls  in 
the  best  possible  condition,  i.e.,  free  from 
cracks  by  using  the  walls  themselves  as 
channels.  Secondly — to  so  distribute  the 
pulp  that  all  water  immediately  gravitates 
to  a  given  point;  and  finally — the  catch- 
ment area  of  modern  dams  being  large,  to 
always  be  in  a  position  to  deal  quickly  and 
effectively   with   a    flood   oi    storm  water. 

The  reliability  of  the  penstock,  or  "  L" 
shape  launder,  is  of  the  utmost  importance; 
and  can.  with  advantage,  he  built  on  the 
solid  ground  instead  of  wailing  for  the  first 
2  ft.  of  slime  as  suggested.  Also,  instead 
of  "  L"  shape,  and  a  number  of  "  L 
shaped  extensions,  it  will  he  found  simpler 
to  substitute  an  incline  for  a  vertical 
launder,  the  angle  of  Incline  to  coincide 
with  the  angle  at  which  it  is  decided  to 
build  the  dam  wall.  The  incline  portion 
diould  be  supported  from  the  ground  by 
substantial  props.  Extensions  in  suit 
able  lengths  become  a  simple  matter,  only 
one  j'  ant  ( butt  and  -i  rap  being  required, 
the  overflow  always  being  equidistant  from 
the  wall  is  a  convenience  in  adjusting  slats 
and  the  risk'  incurred  by  building  horizontal 
launders  on  slime,  which  is  apt  to  yield  to 
tin'  ever  increasing  pressure,  avoided.  The 
authors'  method  of  holding  shits  in  position 

bj  guides  supported  at  intervals  by  "  hori- 
zontal stints  nailed  in  the  launder"  has 
he.  ii  found  wealc  in  practice;  the  guides 
being  liable  to  collapse,  entailing  the  aban- 
donment of  a  penstock  which  may  have 
cos!  quite  an  appreciable  amount'  to  build, 
apart  from  a  host  of  other  troubles  due  to 
it  being  out  of  action  when  urgently  re- 
quired. This  weakness  has  been  overcome 
h\  cutting  the  slats  to  the  overall  width  of 
the   launder,    and    bolting   an    extra    piei f 


timber  on  either  side  of  the  launder,  form- 
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ing  a  groove  for  the  slats,  thus  the  whole 
side  becomes  a  support,  and  resistance  to 
the  pressure  equalised  all  round. 

The  channels  for  conveying  the  ]>ulp  be- 
ing graded  from  the  point  of  deliver;  o 
the  discharge  pump,  the  walls  her. 
usually  stronger  than  elsewhere  on  the 
dam  and  proximity  to  this  point  appears  to 
be  the   besl    position   for  the   penstock. 

•lust  as  too  much  sand  is  detrimental  in 
building,  due  to  "crumbling"  in  dry 
season,  and  rapid  erosion  in  the  wel 
the  absence  of  sand  means  a  "treacher- 
ous" wall.  A  tairh  even  distribution  of 
sand  along  the  channels  can  be  obtained 
by  carefully  grading  according   i      the 

acy   of   the   pulp,   and   the    grade   once 
established  is  easy  to  maintain. 

As  to  the  most  suitable  angle  at  which 
to  build  the  dam  walls,  this  appears  to  1"' 
governed  by  the  contour  of  the  ground  and 
immediate  surroundings,  vide  Government 
Regulations,  and  may  vary  from  30°  to  50°. 

The  advice  to  discharge  mure  slime  dur- 
ing the  day  than  at  night  cannot  be  acted 
upon  where  a  Butters'  plant  is  in  opera 
tion,  but  if  a  double  channel  is  made,  and 
the  inner  one,  which  should  be  at  a  slightly 
lower  level  than  the  outer,  retained  for 
night  discharges,  trouble  is  rarely  experi- 
enced. 

Where  springs  are  existent,  a  drain  dug 
at  the  foot  and  a  few  feet  away  from  the 
walls  is  of  assistance  in  preventing  slip, 
and  in  the  wet  season  prevents  accumula- 
tion of  water  against  them. 

Mr.    Fraser   Alexander    (Visitor):     I    am 
honoured    by    your    invitation    to    contribute 
and    place    before    your    Society    my    experi- 
in   connection   with   this   subject. 

There  are  certainly  a  few  points  worth 
nailing  down  as  hard  and  fast  principles  on 
which  slime  dams  and  depositing  site:, 
should  be  laid  out  and  run — such  as'suffi- 
cieni  room — which  we  may  call  the  site, 
the  system  or  method  to  be  adopted,  and 
the  intelligent  disposition  of  the  whole 
scheme  based  on  at  least  two-think  of  the 
probable  life  of  a  mine. 

The  authors,  I  note,  place  first  in  import- 
ance tie-  elimination  of  water  or  moisture 
from  the  slime  forming  the  retaining  wall 
of   the   dam. 

The  site  on  which  the  slime  is  to 
be  conserved  is  of  paramount  imp 
ance.  Secondly,  the  area  or  size  of  the 
dun,  iii  their  relation  to  the  quantity,  and 
thereafter  the  intelligent  disposition  of  the 
solids,     allowing     at     all     times     a     complete 


system  oi  drainage  through  penstocks  of 
sufficient  size  to  cope  with  any  sudden 
downpour  of  rain  or  ibu  of  water  conserved 
on  the  dam    i  eral  reasons — may  I  ex- 

plain that  the  term  slime  is  the  finer  por- 
tion of  the  crushed  rock  from  which  the 
gold  has  been  extracted,  and  comprises, 
lonelily.  :,u  oi  the  whole  ore  treated  on 
Tie  slime  is  water-borne  as  a 
cheap  and  efficient  means  of  removing  the 
residt  the    treatment     vats    to    tin.' 

(or  dams). 

Like  most  refuse,  it  is  a  good  thing  to 
:  I,  and  being  water-bot  ae,  let  it  go 
anyhow  tor  choice,  hence  you  will  find 
pule  a  large  number  of  dams  with  their 
retaining  walls  built  on  swampy  ground 
or  very  deep  marshy  valleys,  where  it  be- 
comes almost  impossible  to  retain  the 
weight  of  solid  slime  when  the  dam  is  30  ft. 
or  40  ft.  high --and  possibly  the  weight  of 
a  slowly  growing  sand  dump  on  the  top  of 
this  sloppy  foundation  might  explain  the 
collapse  of  the  darn  referred  to  by  Mr.  II. 
A.  White-  along   the  Mam  Reef   Road. 

The  selection  of  a  site  is,  therefore,  of 
much  importance,  and  this  site  should  hi 
chosen  with  care  and  forethought,  taking 
into  consideration  the  life  of  the  mine  and 
allowing  for  a  growth  of  not  more  than  6  n. 
of  solid  slime  per  month  on  the  retain  rig 
walls  of  the  dams.  T  will  assume  that  a 
ton  of  solid  slime  will  occupy  25  cub.  ft.  of 
space  in  the  dam,  and  allow  for  conserving 
50,000  tons  of  slime  per  month.  This 
means  that  you  have  to  handle  as  much 
water  as  slime,  or  100,000  ton-  in  all,  as  one 
of  water  to  one  of  slime  is  about  the  ratio 
at  which  the  pulp  will  flow  in  its  own 
channel  given  a  grade  of  0*8  fall.  Now 
to  build  6  in.  per  month  you  require 
a  dam  of  800x350  yards  divided  into  two 
sections  with  two  points  of  intake  (for  pre- 
ference)  and  four  penstocks  (or  outlets);  if 
'iih  one  inlet,  let  it:  be  near  the  centre,  and 
tor  po  Eerence  at  the  lowest  side  of  the  site 
where  the  dam  wall  is  likely  to  be  built 
highe  -i 

The  authors'  approximate  size,  i.e.,  0,000 
yards    or    7,000    yards    in    circumference    is 
,nly    a    most    desirable    quantity:     but, 
is  si  i  large  an  area  necessary  '.' 

I  do  not  agree  with  the  authors'  design  of 
penstock,  as  the  horizontal  launder  is  liable 
to  i  :  or  decay  and  crush  under  the  weight 
ol  the  slime  built  up  thereon.  The  joining 
of  wooden  launders  is  a  very  unreliable  pro- 
position; a  0  in.  or  10  in.  pipe  tarred  on 
the  outside   is  preferable,  and   (lie   vertical 
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approximate     the 
batti  to0.      By 

building  the  dam  rtically  and   I 

step;  i 

stand  the  downpour  of  rain  better  than  the 
plain  surface.  There  are,  of  courji  ,  many 
methods  of  building  up  the  outer  walls  of 
a  slime  J-.m.  notably  the  conjunction  of 
wooden  launders  round  the  whole  circum- 
ference of  the  dam.  These  launders  are 
carried  on  rough  timber  trestle;  and  the 
:    to  run    from  !  Hinders 

i:y  point,  desh 

The  chief  points  of  objection  to  this 
method  is,  first,  cost  of  launders,  and  there- 
after, cracking,  and  i  eakening 
of  tl  dwi  irk 
and  slime.  I  never  favoured  this  system, 
but                  to   build                           rails    v,  itli 

n  :d  natives 
about 
six  moi  and  by  building  up  -I 

in.  at  a  time  p   th  a  -1 

1     ft.     in    three     (inwards)    you   insure   the 
imum  area  can  work 

with    compai  i  apressed 

both    by    stai  •'  ereon    and    beating   or 

compressing   the  slim-'  when  depos 
•j  It.  on  the  wall,  the  practical  result  ;'   ing 
thai  id!  harden  abi  iut  o  ft .      By 

building  the  outer  walls  only  4  in.  at  a  i 
with  a  batter  of  .1  ft.  in  3  ft.  you  minimise 
the  possibility  oi  shrinkage  cracks  develop- 
ing right  through  r  wall,  particular- 
ly si  ■!  tin  u  alls  are  kept .  sa.i  .  6  in.  abi  ve 
the  iiua  i               trol  wall. 

This  system  of  running  the  slime  to  any 
d  periphery    of    the 

dam,    c  infim  i  ut    a 

foot  above  1  'the 

dam,  I  will  trii;i  the  irrigi  and 

was  first   carried  out.  with 

on    the    I  '  '  r.M      C         i.     l'.'H  I  ."i 

by   myself. 

Where   the   dams  an     loi  i      son 

ably  solid  ground  with  a  toe  or  key  exca- 
vated, as  described  by  the  authors.  I 
no  doubt  the  walls  can  be  carried  up  to  a 
height  of  GO  ft.  with  perfect  safety  if  con- 
ation system  and  built 
rate  of  not  more  than  6  it.  per 
annum.      Tin 

. 
absi  i  ygen  which  is  ai 

■  present. 

All  20  .     where  was 

the  central  portion  throughout  the   dam,   a 
few  '        :  bear 


the    weight    of    a    man  —  I    mention    this    to 

show  that   stepping  back  on  the  surface  oi 

20  ft.   deep  and  then  going  up 

anothi  r  20  ft      -   fraught   with  some  danger 

e  thi'  ultimate  aim  is,  say,  50  ft.  high. 

In    conclusion,    1    would    like    to    endorse 
Mr.   II.   A.   White's  remarks,   when   propos- 
ing   ;i    rote   oi   thanks,   that    the  disposal  oi 
products    might    well    be  considered 

when    the    shaft    is   being   sunk. 

Where  the  site  is  on  the  gradual  sloping 
side  of  a  property,  calculate  the  required 
ai  i  on  tii.'  basis  of  G  in.  per  month,  and 
start  the  dam  as  far  away  from  tin-  works 
i  dired  rs  will  allow- :  then  build  up 
and  gradually  control  the  return  water  at 
your  own   pleasure. 

The  slipping  oi  one  of  these  slime  dams 
into  a  natural  water-way  is  obviously  a 
serious  matter,  and  may  cause  immense 
damage  in  the  rainy  season,  in  many  ways, 
and  not  the  least  of  these  many  ways  is  the 
silting  up  of  storage  wafer  dams. 

Mr.  E.  M.  Weston  (Member  of  Council): 
The   autlnas    give    a    most    useful   summary 
of    the   best    Rand   practice   in   constructing 
slime    dams.      We    must    remember   that    it 
is   ;t   question   of   safely   dealing  with   enor- 
uinus  daily  tonnages  at   a  minimum  of  ex- 
pense.     It   i<-  obvious  thai   the  outer  wall  is 
exposed  to  stresses  acting  in  a  similar  way 
to  that  tn  which  an  ordinary  dam  contain- 
ing water  is   exposed,   and   if  the  condition 
<f  saturation  of  the   interior  of  the  slimes 
dump  is  known,  and  the  weight   and  coher- 
ence  of  tin-  enter  wall  of  dried  material  be 
ertain  id,  the  matter  might,  be  dealt  with 
mathematically.        Most   of  the   failures   of 
nter  walls  I  have  seen  appeared,   however, 
i     be  line  to  tli"  accidental  saturation  of  the 
in.  i'   wall,   which   destroyed    its  coherence. 
Il|.      question     arises,     is     there    not    some 
p    method   available   of  reinforcing  4his 
-nter    wall.        Two    possible    ideas    present 
themselves         The   first    is  to  use  cheaply 
ru      d   grass   mats.     The   second  is  to 
i.  Hi  w  the  Australian  practice  and  reinforce 
the  outer  wall  by  brushwood  laid  with  the 
is     towards    the     inside    of     the    dam. 
i   in    plantations   are   plentiful, 
and  transport   would  be  the  only  charge,   in 
to  be   considered.        Had  the 
Witwatersrand  mine  dump  been  thus  rein- 
forced,  I  doubt  if  it  would  have  failed.     Mr. 
White's   ideas  on   the  subject  generally  are 
worthy    of    serious     consideration     m     high 
quarters. 
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NOTES    (»X    THE    slppORT    OF    THE 

UNDERGROUND  WORKINGS  OF  THE 

MIXES  OF  THE  RAND. 


By  Percy  Cazalet     Mi 


SYSTEMATIC  PACKING 

UNDERGROUND   AT   THE    FERREIRA 

DEEP   MINE. 


By   G.    Hildick-Smith,    B.Sc       Presidt 
and   Paul  Si.i.i;\  .   B.Sc 


(Printed  in  Journal,   Ju'i\ 


DISCUSSION. 

Mr.  E.  M.  Weston  (  Member  of  Council): 

Some  of  the  statements  in  Mr.  Cazalet  s 
paper  are,  to  say  the  least  of  it.  alarming 
when  the  future  of  the  deep  level  mines  of 
the  Rand  is  considered.  He  predicts  that 
in  ten  years'  time,  unless  a  radical  chi 
is  made  in  mining  methods,  all  mines  on 
the  Central  Hand  will  be  in  grave  danger. 
At  that  time  only  the  third  row  will  be 
working,     and    we    know  ley    have 

already   been    heavily    drawn    upon    by    the 
old  system,  and  it  certainh  rei  ques- 

tion whether,  if  Air  Cazalet 's  predieti 
well  founded,  it  will  be  possible  t  ■  save 
them.  There  are,  however,  certain  factors 
in  the  question  to  which,  I  think',  Mr.  Caza- 
let has  not  given  due  weight.  They  are  not 
altogether  pleasing  fa  toj  but  they  tend 
greatly  to  modify  his  conclusions.  The 
country  rock  above  the  outcrops  and  the 
deep  mines  failed,  firstly,  because  it 'was 
undermined  'over  almost  its  whole  area  by 
wide  sfcopes  and  it  had  its  strength,  already 
weakened  bv  the  changes  in  flexure  from 
to  •"..">  .  dil  i  •  and  faults  destroyed 
its  resisting  power  as  a  whole,  and  conse- 
quently whole  blocks  settled  from  the  sur- 
face. Such  conditions  are  not  duplicated 
in  the  deep  ground.  It  is  a  fact,  explie;. 
either  by  the  infiltration  or  placer  theories 
of  gold  deposition,  that  the  proportion  of 
unpayable  ground  in  depth  lias  increased, 
and  that  in  the  deeper  mines,  instead  of 
stoping  90%  or  more  of  the  reefs,  30%  or 
perhaps   more,    will  be   left   as  solid  pillars. 


and  the   payable  ersed 

betw  the  con- 

t  pressur  .  lemenl    must  be 

:    in    the    two    areas.         Again. 
apparent!  lepest    mines  will   have  to 

depend  mainly  on  one  reef,  as  the  Main 
Reef  apparently  no  longer  underlies  the 
Leader,  but  is  separated  by  a  width  of 
quartzite,  and  thus  cannot  be  stoped  with 
the  Leader  and  must,  in  most  cases,  be 
left.  The  South  Reef  shows  signs  of  weak- 
ness,   and   generally    only    the    Leader   will 

I     '  .;     extent. 

reduction       in       reef       widths       d     - 
perhaps,      i  ceur      everywhere      in      depth. 
re     are    very    lar;.  1     believe. 

in     the     deepest     mm   -  I  I    i  mis- 

ton  area,  and  of  course  on  the  East  Rand  ; 
but  it  is.  I  think,  generally  true.  On  the 
Far  East  Rand,  payable  areas  are  inter- 
spersed with  areas  of  no  value,  and  there  is. 
Ei  ;i>    one  With 

a  dip  of  only  a  few  degrees,  the  settlement 
of  the  hanging  occurs  in  a  different  manner. 
Nothing,  however,  that  I  have  written  must 
be  taken  as  implying  that  the  splendid 
method  that  has  been  evolved  to  meet  terri- 
ble difficulties,  by  the  author  and  others, 
may  not  be  the  most  suitable  in  many  cases 
in  the  mines  mentioned.  I  do  not,  how- 
ever, think  that  Mr.  Cazalet  can  make  out 
a  case  for  the  abandonment  of  shaft  pillars 
in  the  fiat  mines  of  the  Far  East  Rand;  if 
protected  by  pillars  of  reasonable  dimensions 
the  shafts  cannot  possibly  be  effected  by 
any  settlement  of  stopes  in  such  flat  strata. 
In  this  practice  we  can  safely  follow  the 
coal  miners. 

Would  Mr.  Cazalet  advocate  that  all 
drives  be  kept  under  the  reef  in  future  in 
working  with  this  method  ?  I  do  not  see 
how  it  is  possible  to  maintain  the  drive 
pillars  shown  in  the  plans  of  working  under 
this  system  at  the  Ferreira  De 

The  President:  There  are  still  several 
papers  on  which  there  has  been  very  little 
discussion.  It  would  be  very  interesting  to 
have  some  discussion  on  them,  and  I  hope 
members  will  do  their  best,  if  they  cannot 
contribute  to  the  discussion  themselves,  t  > 
persuade  their  friends  to  do  something  in 
that  direction.      Discussion  is  verj   valual 

>  than  the  <  i  aper.     It 

sential  i  I  scussion, 

if  possible. 

The  meeting  then   termini 
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Proceeding's 
at  a 
Special  Joint  Meeting-, 
September  29,  1917. 


A  Special  Joint  Meeting  of  members  of 
the  Chemical,  Metallurgical  and  Mining 
Society  and  the  South  African  Institute  of 
Electrical  Engineers  was  held  in  the  Lecture 
Theatre  of  the  South  African  School  of 
Mines  and  Technology,  on  Saturday,  the 
1211th  September,  1917,  at  8  p.m. 

There  were  present: — .Mr.  G.  Hildick- 
Sinith  (President),  Profs.  <1.  H.  Stanley  and 
J.  A.  Wilkinson,  Messrs.  J.  E.  Tin  anas, 
R.  W.  Bennett,  W.  M.  Coulter,  A.  Fraser, 
A.  King,  W.  A.  Ledingham,  H.  H.  Morrell, 
J.  A.  Taylor,  A.  Thomas,  D.  J.  Thomas, 
and  T.  P.  Waites  (Members),  G.  J.  V. 
Clarence,  E.  G.  Harding.  T.  L.  Thorne, 
and  J.  A.  Woodburn  (Associates  and 
Student),  together  with  a  large  number  of 
Members  of  the  S.A.  Institute  of  Electrical 
Engineers  and  visitors. 

Mr.  W.  H.  Perrow  (President,  S.A.  Insti- 
tute of  Electrical  Engineers):  I  have  much 
pleasure  in  proposing  thai  Air.  Hildiok- 
Smilli  preside  over  this  meeting. 


Mr.  W.  Elsdon  Dew  (Past-President, 
S.A.  Inst,  of  Electrical  Engineers):  I  beg 
to  second  that  proposal. 

Mr.  G.  Hildick-Smith  (President,  Chem., 
Alet.  and  Mining  Society):  Air.  Perrow  and 
gentlemen,  as  you  know,  this  is  a  joint 
meeting  of  the  Chemical,  .Metallurgical  and 
Mining  Society  and  the  S.A.  Inst,  of  Elec- 
trical Engineers,  at  which  it  has  been 
arranged  to  hear  papers  read  by  Professors 
Stanlej  and  Buchanan  on  "Electric  Fur- 
nace Manufacture  of  Shoes  and  Dies  on  the 
Witwatersrand, "  and  "Electrical  Steel 
Melting  Plant,"  respectively,  describing 
what  has  been  going  on  now  for  some  time 
at  the  Kobinson  Gold  Aline. 

This  beginning  of  an  industry  is,  I  be- 
lieve, the  outcome  of  suggestions  from  the 
Chemical,  Metallurgical  and  Alining  Society, 
and  emanating  originallj  from  Dr.  Calde- 
cott,  and,  of  course,  the  work  could  not 
have  been  done  without  the  co-operation  of 
the  electrical  engineers.  We  shall  now 
hear  what  has  been  done,  and,  1  am  sure  it 
will  be  agreed  that  excellent  results  have 
been  obtained. 

I  will  now  ask  Prof.  Stanley  to  read  his 
paper. 


ELECTRIC  FURNACE  MANUFACTURE    OF  SPIOES  AND  DIES  ON  THE 

WITWATERSRAND. 


By   Geo.    11.    Stanley,    A.R.S.M.,    F.I.C.,    M.I.M.M.   (Past-President) 


Inception  of  the  Scheme. — As  one  result, 
of  the  war  and  consequent  restriction  of 
imports,  the  mining  industry  has  found  it 
to  he  imperative  to  utilise  to  the  fullest 
extent  all  local  resources  in  plan!  and 
material  to  supply  its  urgent  necessities. 
Among  the  latter,  obviously,  stamp  battery 
shoes  and  dies  occupy  a,  prominent  place, 
a  regular  supply  to  the  extent  of  about 
7,500  tons  annually  being  essential  to  the 
conduct  of  gold  milling.  Moreover,  the 
Home  Government  requested  South  Africa, 
in  common  with  the  other  Dominions,  to 
make  all  possible  metal  manufactures 
localls  and  so  lighten  the  t  ask  of  the  Home 
factories  by  releasing  both  metal  and  men 
for  war  purposes.  Therefore,  in  order  to 
consider  the  possibility  of  the  manufacture 
of  shoes  and  dies  locally,  a  committee  was 
appointed  in  February,  1916,  at  the  instance 
of  this  Society,*  consisting  of  the  following 
representatives  of  the  Technical  Societies  of 
the    Rand:   Dr.    W.    A.    Caldecott    and    the 
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author  (the  Chemical,  Metallurgical  and 
Alining  Society  of  South  Africa),  Prof.  W. 
Buchanan  and  Air.  Bernard  Price  (the  S.A. 
Institute  of  Electrical  Engineers),  and  Mr. 
A.  C.  Holtby  (S.A.  Institution  of  Engi- 
in  ers).  This  committee  reported  that  it  was 
of  opinion  that  such  manufacture  was  possi- 
ble by  utilising  existing  accumulations  of 
scrap  shoes  and  dies,  and  strongly  recom- 
mended that  it  be  undertaken  at  once  in 
view  of  increasing  shortage  and  rapid  rise 
in  price.  The  methods  considered  by  the 
committee  and  (la'  reasons  for  the  selection 
made  will  perhaps  lie  best  stated  by  quoting 
from  the  report,  as  follows: 

"  Method    of    Production — Type    of   Fur- 
nace anu   Plant. 

'there  are  two  methods  available: 

(a)   Forging   large   scrap   shoes    to   form 

dies,  which  comes  to  an  end  auto- 

matically   and  quickly   by  shortage 

of  suitable   material. 

i/m   Melting  and  casting,   with  or  with- 
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be: 


out   subsequent    annealing  and  (orl 
ft  irging. 
For  (/))  the  methods  available  appear  to 


1. 


crucibles — coke    or    gas 
fired 


open-heartu     gas 


Melting    in 

tired."" 

2.   Melting    in 
furnaces. 

?>.  Melting  in  electric  arc  furnaces. 

4.   .Melting    in    electric    induction    fur- 
naces. 
With  regard  to  these  the  following  obser- 
vations may   be  offered." 

"i/'.l.i  Melting  in  Crucibles — Coin  or 
Gas  Fired.  —  While  it.  is  undoubtedly 
possible  to  melt  steel  here  in  this  way, 
it  can  only  be  done  in  small  quan- 
tities (crucibles  holding  (>0  lb.  to 
80  lb.)  and  at  high  cost,  since  about 
three  tons  of  coke  are  required  per  ton  of 
steel;  the  crucibles  are  very  expensive,  will 
only  last  two  or  three  meltings,  and  much 
labour  is  required.  Further,  the  scrap  used 
must  be  very  good  class  stuff  and  carefully 
selected,  and  old  shoes  and  dies  would  he 
inconvenient  to  deal  with,  requiring  cutting 
up.  For  these  reasons  this  does  not  seem 
to  he  a  feasible  method  for  the  purpose  in 
view,  although  the  first  cost  is  compara- 
tively low.  By  the  adoption  of  a  regenera- 
tive gas  fired  crucible  furnace,  the  working 
costs  are  materially  lowered,  since  a  fuel 
consumption  of  25  cwt.  of  coal  might  be 
assumed  and  pots  last  longer,  but  first  cost 
is  largely  increased  and  other  objections 
remain. " 

"(b.2.)  Melting  in  Open-Hearth  Gas  Fired 
Furnaces. — This  does  not  lend  itself  to  in- 
stallation on  the  suggested  small  scale,  a 
furnace  of  about  four  or  five  tons  capacity 
would  be  the  minimum  commercial  size 
and  this  would  probably  produce  the  whole 
requirement  at  reasonable  cost.  The  first 
cost  would,  however,  be  relatively  large, 
the  oversea  pre-war  cost  of  iron  work-  and 
other  material  being  about  £4,000 — founda- 
tion, freight,  duty  and  erection  of  course 
extra.  Jt  would  take  a  long  time  to  instal, 
and  probably  necessitate  considerable  im- 
portations and  consequent  long  delay. 
While  not  expressing  the  opinion  that  such 
a  furnace  would  be  unsuitable  under  normal 
conditions,  in  view  of  the  special  circum- 
stances and  requirements  set  forth  pre- 
viously, it  may  he  considered  as  not  being 
advisable  at  the  present  time. " 

"i /'.:;.)  Melting  in  Electric  Are  Furnaces- 
— There  is  no  doubt  but  that  with  an  elec- 
tricity supply  at  50  periods,  and  particularly 


three  or  two-phase,  available,  the  most  suit- 
able n  pe  i  if  furnace  is  the  "  at  c  "  t  \  pe. 
An  arc  furnace  would  probablj  produce  a 
suitable  product  al  reasonable  cost,  with 
the  additional  advantage  of  being  able,  al 
a  future  period,  to  utilize  an\  kind  of  scrap 
iron  or  steel,  and  turn  out  an\  required 
grade  oi  steel  f -  r  various  purposes,  apart 
from  shoes  and  dies.  The  immediate  dis- 
advantage is  that  the  current  available  is 
not  immediately  suitable,  and  expensive 
special  electrical  arrangements  would  be 
necessary;  furthermore,  electrodes  at  least 
would  have  to  be  imported  and  are  expen- 
sive— sa\  £50  a.  ton,  landed,  for  graphite 
elect  lodes,  and  the  consumption  would  be 
at  least  5  lb.  or  6  lb.  per  ton  of  steel,  so 
that,  while  at  some  future  time  this  would 
probably  prove  to  be  a  ven  successful  type, 

at     present     it     appeals     to     lie     U11S1I  it  a  I  lie .  " 

"(6.4.)  Milting  in  Electric  Induction  Fur- 
naces.— An  electric  furnace  of  the  induction 
type,  similar  to  the  Kjellin,  appears  to  most 
nearh  meet  the  immediate  requirements. 
It  appears  to  be  practicable  t  i  construct  it 
locally  from  existing  material  and  oi  the 
required  capacity.  The  Victoria  Kails  and 
Transvaal  Power  Co.  can  supply  current 
suitable,  with  some  modification,  for  a 
small  furnace,  and  requiring  comparatively 
inexpensive  electrical  arrangements.  Alter- 
natively, suitable  generators,  to  be  motor 
driven,  are  available.  The  Victoria  Falls 
Power  Co.  will  probably  be  prepared  to 
assist  in  various  ways  in  connection  with  the 
electrical  arrangements.  This  type  of  fur- 
nace do,s  not,  however,  lend  itself  to  work- 
ing up  miscellaneous  scrap  in  the  same  way 
as  an  are  (or  combination  induction-resist- 
ance) furnace,  but  this  is  not  contemplated 
at  present.  The  patents  involved  appear  to 
be  out  of  date.  This  type  has  an  advantage 
in  not  requiring  electrodes,  and  since  all 
material  needed  is  available,  its  construc- 
tion could  be  done  quickly— probably  6  to 
8  weeks.  Unfortunately  it  is  essentially 
one  for  a  low  frequency  current,  for  the 
power  factor  is  very  low  at,  say,  50  periods 
unless  the  thickness  of  the  furnace  walls 
is  reduced  to  such  an  extent  as  to  reduce 
the  efficiency  by  large  radial  ion.  This  pro- 
hibits its  construction  of  a  large  size  if  the 
50  period  current  has  to  be  used.  Again, 
the  best  shape  of  furnace  section  is  a  deep, 
narrow  channel,  which  is  not  very  suitable 
for  melting  the  scrap  stamp  ends.  If, 
however,  the  generators  previously  referred 
to  are  utilized  (which  will  necessitate 
moving  them  from  their  pies. ait  site),  10-15 
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period  current  will  be  obtained,  and  the 
problem   of    turn 

ibis    would,    i  .    appear    the 

to  adopt." 
"A    complete    plant,    beside   the   melting 
furnace  ana  electrical  arrangements,  would 
.n. •hide  the  following  : — 

Appliances   for  breaking   and  cutting   up 

rap. 
Appliances  for  handling  scrap. 

.Ids. 
1 1| ;  ing     i    ve. 
Annealing  furnace, 
og  furnace, 
am  hammer  or  h;  r 

Build 
I 
The     exact     schedule     will     depend 
whether  direct   i  r  t  rging  to  shape 

is  adopt  The  simplest   method   would 

apparently  be  to  cast  to  the  required  shape 
in  a  mould  of  sand  i  r  metal.  Steel  casting 
is,  however,  a  very   -t  d  art,  and 

lint  of  blow-holes,  piping,  and  "  in 
ism,  .In  •• .   ili> iugh   pi 

es,  might  not  answer  I 
It  would  be  advisabl     I     make  trials  in  this 
and    annealing    the  ?s    would 

I'.-    forging, 
a  vei  1 1 1  <  1  be  m 

an  1    m   this  case   billets   might   be  cast    in 

I   moulds  and   then   forged,   i essitat- 

ing    at    least    the    employment    of    a    large 
d     re-heating    fun 
liming  that  certain  items  can  be  obtained 
on  1  an,  the  cost  oi  installation  at  an  exist- 
ing plant  I  £ 5  'MO." 
"Quantity   to  be   Produced  and  Capacity 
oi    Furnace    \m»    Plant. 
'IT                         i    the    first    would    bi 
ice  in  commercial  quantities,  while  at 
me,  in  view  of  lac  \  ious 
cpenditure   as 
Ion                   ble.      The   plant    must    be 

•  i   experi- 
e,  but  at  the  same  time  ought 

te    at    a    Io88.       It    appears    i 

that  a  furnace  oi  ab  I  m  capa- 

uitable.     If   this 


heat  "  of  two-thirds  of  its  contents  only 
per  day  .  t  ■  I  would 

be  obtained,  equivalent  to,  say,  12  to  24 
shoes  and  dies  ling  on  the  individual 

lit.     Tin-  I  ;  the 

I  ital    requirement  _  5   per  d 

and  very  pn  bably  will  be  considerably 
increased,  possibly  even  doubled,  by  quicker 
working,      'ibis,    at    any  uld    put 

.id  que~tir.ii  the  suitability  of  the  pro- 
duct, and  .nable  working 

d,    so   demonstrating    the 
feasibility  or  otherwise  of  the  proposal." 

The  committee  further  recommended  that 
the  plant  should  be  installed  in  or  close  to 
the    mechanical 

mine,  due  regard  ben  ctric 

r     supply     available;     and     that     the 
Mining   II  Id   be   as! 

ite,  through  the  Chamber  ol   .Mines,  in 

the    experiment.     As    a    result    the    recom- 

lations  wen    ad.  pied  by   the  Chamber 

.t    .Mines   in    .March,    and   a   shoes   and 

branch   ol    the    Witwatersrand   <     operative 

Iting    Wi  .-.  as    i  stablished, 

with  a  Comm  men)   consist- 

t  the  mi  omit- 

with  the  addition  stein 

and  ( rreener,   of  the  1 

\  -  n-'.  and  Mr.  W.  Klsdon  Dew  : 

Buchanan     and     the     author     being 
nted  joint  su] 
Material   .  1  ■  fl  tli    regard   t< 

material    available,    tl  >  i    ever}    mine 

an  accumulat  n  and  scrappi 

and  dies  amount  in.'  probably,  in  tl 

'     •    -.    and    I  II 

the  average,  about  fifteen  per  cent,  of  the 
new   weight  of  shoes  and  dies  is  undei 

ultima)  scrap.      Much 

of    thi*    has    bet  n    lit  il  ileh    pill  I 

as    flooring,    but    is    mostly    recoverable    if 

-ai  \        Thei 
months'   supply    I  I  died, 

bm   it   i-;  also  pi  ssible  to  Ul  ibse  otl 
of  -  :  an.!  suitable  shape, 

titled     b\ 

suit  able  addit  i 

Analyses  ol  im;  I  dies  are 

given  hereunder 
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Section  or   One   Ton   Expewmenxai.   Steel   Smelxtng    Electiixc    Furnace, 
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There  is  little  difficulty  in  obtaining  metal 
of  this  composition  from  selected  scrap  in 
the  furnace  employed,  merely  melting  with 
little  or  no  refining  being  involved,  so  that 
the  scheme  is  practically  independent  of  anj 
imported  material.  Manganese  is  available 
in  the  form  of  manganese  steel  scrap,  silicon 
and  carbon  in  selected  cast  iron  scrap  and 
pig,  carbon  by  gas  retort  carbon  and  char- 
coal, and  of  aluminium  there  is  sufficient  ; 
last  a  considerable  time. 

Installation  oj  the  Plant. — A  site  and 
building  was  secured  on  the  property  of  the 
Robinson  G.M.  Co.,  and  work  com  nun  1 
on  the  site  in  the  middle  of  May.  Owing 
to  the  exceptional  conditions  obtaining, 
man}  vexatious  delays  occurred  through 
shortage  both  of  men  and  material ;  never- 
theless, current  was  switched  on  to  the  fur- 
nace on  September  3rd,  nothing  but  locally 
available  material  having  been  used. 

The  electrical  arrangements  were  particu- 
larly under  the  charge  of  Prof.   Buchanan, 
whose    paper    deals    with    that    subject     iu 
detail,   but  it   may  be  mentii  ned   here  that 
the   electrical   supply   is   obtained   from   the 
Victoria    Falls    and    Transvaal    Power    I 
Ltd.,  al  2.000  volts.  3  phase,  50  c; 
means   of   an    underground    cabTe    from    the 
nearest   transformer  house,  about   300  yards 
distant.     To  supply  current   to  the  furnace 
a  rotarj  transformer  set  was  installed, 
sisting  (if  a  motor  coupled  t"  two  genet 
and  running  at  250  r.p.m.,  all  being  ada 
from  other  purposes  b\   considerable  all 
tion   and  rewinding,    in  order  to  give  s 
phase   current   up   t  i  600   amp.    at   the   low 
frequency  required,'    about   12  cycles.     The 
efficiency  of  the  conversion  is  between  tin 
and  70    .  which  is  all  that  could  be  expi 
under    the    circumstances,    i.e.,    old    plant 
remodelled,    and    the    power 
al    the   furnace,    about    SCO   to   900   K.W.H. 
per  ton  of  sti  el  melted.     In  the  best  m< 
■Inly,  it  was  775  K.W.H. 

The    furnace    itself    was    constructed    as 

ra     in     the     plate,     with     some     slight 

modifications;    thi  and    yokes    being 

built    up   of   old    transformer   iron,    and   the 

priman    winding,  consisting  ■  I  a  pper  cable 

insulated   with   asbestos   tape   (each  turn   of 

cable    being    out    ol    contact   with   the   rest  i 

_•  placed  in  a  3  in.  coil  space  between 

and    inner    walls    of   the    furnace. 

Between  the  inner  wall  and  the  coil  itself. 

lindrical   shield  of   asbest  is   sheet    was 

placed  with  the  idea  of  protecting  the  coil 

•"seeSUlnfield.     "Eiectri-  Furooc   - 


in  case  of  the  steel  breaking  through  the 
wall. 

Instead  of  elaborate  water-cooling  aria 
ments.  air  circulation  alone  i<  depended  on 
for  cooling  the   coil,   a  ventilat  1   of 

asbestos  millboard — not  shown  in  the  draw- 
ing— being  placed  over  the  centre  and  con- 
nected to  a  chimney  passing  through  the 
root.  At  first  a  compressed  air  jet  was 
Used  to  increase  the  air  velocity,  but  seemed 
to  have  no  appreciable  ling  and 

was  therefore  discarded.     This  arrangement 
ts  a  vei  di  table  simplificatr  □  ol 

design,   and  dees   not    i-cen. 
with   serious  drawbacks. 

Tin'  body  ol  the  furnace  is  built  up 
special  radial  and  rebated  lumps  made  at 
Vereeniging  (Fig.  1.)  tied  over  all  with  steel 
iioops,  terminating  in  screwed  ends  passing 
through  yokes,  so  that  tightening  or  loosen- 
ing could  be  effected.  Any  further  iron  or 
steel  work  beins  verv  undesirable  from  the 


Fie.     I. 

_  l     I  ie    point    i  'i    \  ie\\  .    t  hi     p 
,veen    these   and   the   brickw 
"  monel    metal" — another   feature    believed 
to    be    novel— in    fact    this    allo>     is    used, 
replacing   iron   or  steel,   wherever  desirable 
and  possibli    in  this  furnace.     To  keep  the 
power  factor  as  high  as  possible,  the  interior 
wall  was  made  8  in.  thick    plus,  ot  course, 
the  thickness  i  f  the  lining),  while  the  outer 
brickwork  has  a  thickni  --      I  0  in.,  in  each 
laid   ni   fireclay.     The  cover  bricks  ate 
t  radial  shape,  '2  in.  thick,  and  to  prevent 
breaking  or  cracking  are  is  shown 

(Fig  II.)  by  means  of  monel  metal  rod  flat- 
tened and  bent  over  at  the  end-,  and  with 
i  -  put  through  so  that  thej  may  be 
tightened  up.  A  strip  between  thi  m  serves 
for  lifting  when  requiri 

In    the    annulat  formed    between 

the  inner  and  outer  walls  the  v         Q|    lining 
placed,   and    one    of    the 
initial    difficulties    was    th  ion    of    a 

suitable  material  for  this  lining.     Knowing 
that  i  Iv  pure  magnesite  occurred  in 

the  country,   it,  was  originally    intended  to 
the  lining  of  calcined  magnesite, 
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but   i  the  difficult  I   rih 

calcining  thi  e  first   lining 


.£=$? <T£n 


ED  O 


II. 

madi  prepared  by 

grinding  together  pure  quartz  with  a  small 

an m 

templal  e,  tin  f\  ed  fn  im  place  h  >  placi    n  und 
the    furnace    till    the    linn  plete 

Di  tai  kepi  « it]  entre 

li\  means  1  <l  a  radius 

Opt  I   ii  ■    I'  ter  r>  mo 

1  he  template,  « Ii  n  annular  trough 

10  in.   di  '     in.   u  ide,   the  lining  w as 

allowed  to  drj  uaturallv  overnight  and  then 
warmed  up  by  .1  fire  bucket   inside  tin 
tral  coi  id  finally  I"  burning  1 

in   the   In  Phen,    in  order  t"  further 

carded   u  ire  haulage  .  elt^ 

were  placed  in  the  hearth,  the  iron 
fitted   into   place  and  current    switched  on. 
However,     as    the     temperatun     rose,     the 
'  "I  the  gani 

i   the 
brick  "I  the  inner  wall.     Attempt  - 

that     the 
abandoned.        Mi  rei  \  er,    the 
wire   rope   became    I > :  1 « JI _\  particu- 

larly   by    the  tap  hole,  which   had   not    been 
tusing    ii    eventually 
Ml   the   inner  wall   linn 
11  'in  and  mite 

•1  »ith 


mixture,   rami 

--     by     Mr.     Greener    at 
Y.  n  art li  of  •  fur- 

made   with   wire 
Lit   with  a  reducing  at  1 
ined   by   burning  wood   in  the 
tempera  -  .1   very 

-  1  ill  the  1 
imli.    but    with    tin'    uni 
result    tl  ting 

point  only .  thr  melted  metal  1 

the  hearth  and  broke 
circuit.  Attempts  to  bridge  the  break  by 
driving    in    iron    bars    and   adding    turnii 

i\    '..  mpi  iraril  ssful,  and 

finally    fluid    east    iron    was    obtained    from 

Robinson 
aud  1  I  into  the  furnace      This 

luctivity,    but  I    it    solidified   on 

ling  fri  m  view 
the   hearth   bottom   \\  utlj 

1  small  quantity  <>f 
llnid  metal,    while   tin  lid   rin<z.   Rep- 

ly  red  hot  and  hi 
by    radiation  In    the    result,    the 

tern]  1  iquid    metal    was 

increased    thai  uner    chromite    lining 

was  Il  ind  the  u  aped 

on  the   fli  1. an   in  charge  at   tin 

1  imi  .  w  ho  had  hai  e  Btei  I  melt  - 

had  never  before 
seen   onytl 

'I'll.  rablj 

11  b\   the  carbon, 
with   the    Hi 
s.i    thai  metal    was    rich    in 

bli    that  this 
might    be    de\  eli  ipi  thod    for   the 

•able 
I    and    tl 
•I     while     this     was     i 
red     ili.  was    taken     to 

I.         and 
the    mil  bricks    which 

they    had    prepared   experimentally    hut    did 

i.    and    II  iUnd 

liner.     This 
nit  imati  '  tip  of  a  lining  1  ■!  chn  imite 

.     the   brickw  d   internally  with 

aboul   2  nixturc.     The 

ih     win' 
-1.   and   this  time 

with 

till    casts    were    made,    though    \\  i; 

the  tap  hole, 
which    broke    oul 

..■!■    7th    and     18th,     tl 

still    further  comp 

strike      which      took      ]  that       turn 
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Ultimately    the    furnace    was    i led    down 

and  the  tap  hole  re-made  entirely,  but  two 
days  after  re-starting  the  metal  again  broke 
through  the  inner  wall,  damaging  the  trans- 
former more  severely  than  on  the  previous 
occasion,  and  necessitating  another  long 
sti  ip  age . 

While  the  repairs  were  in  progress, 
another  difficulty  was  remedied  1>\  modify- 
ing the  shape  of  the  tei  nplat  e  ti  givi 
hearth  li  in.  x  13  in.,  and  so  facilitati 
feeding  of  awkwardh  shaped  pieces  ol 
scrap,  though  doubtless  at  the  cost  of  a 
certain  loss  of  electrical  efficiency.  It  may 
be  mentioned  that  the  slag  adhering  to  tin- 
walls  reduces  the  free  sps  eeding,  so 
that  the  original  width  oi  5  in.  sometimes 
made  feeding  extremely  difficult.  The 
diameter  was  also  slightly  increased  and 
certain  holding  down  bolts,  found  to 
unnecessary,  were  omitted,  so  that  the  pre- 
sent design  is  not  quite  as  shown  in  the 
drawing.  The  template  was  also  made  con- 
tinue ius  all  round  the  heat  th, 

The  new  lining,  except  for  about  4  in. 
of  chromite  underneath,  was  rammed 
entirely  of  the  maguesite  from  Vereeniging 
— with  tar — which,  although  known  to  be 
impure,  was  the  only  supplj   then  available. 

After  starting  up  as  before,  on  November 
9th,  tin'  furnace  worked  relatively  smoothly 
for  over  a  week,  and  if  the  output  was 
small,  it  was  chiefly  due  to  inexperience; 
as  a  matter  i  if  fad  it  onl;  avet  aged  ah  ut 
one  cast  per  day  of  two  or  three  each  si 
and  dies.  However,  the  lining  cracked  and 
it  was  emptied  to  avoid  risk  of  dam: 
the   transformer. 

During  tins  time  the  position  as  regards 
ma  ii  --it  ■  had  been  under  in-  esi igation, 
ami  it  v.  as  found  i  hal  nearly  pure  magne- 
site  was  obtainable  from  Kaapmuiden,  the 
analyses  of  four  samples  showing: — 

Silica  (Si02)  ...     1-0       ..     t-05     ...     0-45     ...     2-5 

Lime  (CaO)    ...        'OS     ...        20  trace    ...        -]0 

A  consignmenl  ol  this  was,  therefore, 
obtained  and  ealcined  al  Vereeniging,  but 
unfortunately,  it  could  only  be  done  at  the 
-Mine  time,  and  using  the  same  machinery 
and  kilns  as  foi  silica  bricks.  Consequent- 
ly considerable  contamination  occurred, 
and  analyses  oi  different  consignments  used 

for  lining  showed   silica    present    Er 9-7 

to  14"0  However,  subsequeni  relinings 
were  carried  out  vvii  h  this  material  ai  first 
using  tar  as  ;i  hinder,  hut  later  employin{ 
a  mixture  of  claj  and  boric  acid,  recom- 
mended by  Prof.  Arnold,  of  Sheffield  Uni- 
-  ity ,    in    t  Ic    proport  ion   oi    ]  40   lb.    clay. 


20  Hi  boric  acid  and  10  lb.  oi  water  to 
2,040  He  oi  magnesite;  hut  it  was  found 
necessary    to    largelj     increase    the    amount 

ol     wale)-. 

Commencing   with    the   employment    of   it 

lining,    progress    was    rapid,    and 

earh    this    year    operations    became    nearly 

in    I     l     i  ly  troubles  were  largely  due  to 

alternate    heating    and    cooling    of    the    lining 

due    to   lal r  ii  ml   other  enforced 

stopp  ges mentioned,  and  bave  been 

eliminated  or  lessened  the  frequencj  oi  tap 
ping  and  consequently  the  output  has  in- 
creased nil  for  some  time  between  1,900 
and  'J, iino  !i,  oi  eastings  have  been  regu- 
larly obtained  every  eight  hours,  and  now 
the  peiied  is  being  reduced  to  six  hours. 
\i>  rt  From  the  material  oi  the  lining,  the 
chief  difficulty  in  the  early  stages  was  oxi- 
da  i  ion  of  the  metal  and  consequent    loss  of 

carbon    and    mangi se   content,    which   be- 

softening  it,  made  it  much  less 
fusible.  'I  bis-  \\  as  due  to  the  rust 
on  the  scrap,  to  scale  formed  during 
preheating,  and  parth  also  to  admis- 
of  air  to  the  furnace  by  defective 
covers.  When,  in  the  early  stages,  a  heat 
lasted  sometimes  24  hours  or  more.  It  is 
not  surprising  that  on  occasion  all  the 
carbon  was  lost,  and  dead  soft  iron  was 
produced.  This  has  been  remedied  by 
more  rapid  working,  and  by  keeping  a  little 
charcoal  on  top  of  the  metal  in  the  furnace. 
Indeed,  the  charcoal  is  so  marked  in  its 
effect  in  facilitating  the  working  of  the  fur- 
t  hat  it  is  difficult  to  make  the  furnace 
hands  (Cape  coloured  men)  use  it  in  suffi- 
cient moderation,  and  for  a  long  time 
carbon  in  the  steel  was  nearly  always  much 
too  high,  generally  l'l  to  1-3  '.  Even 
now  ii  does  not  seem  advisable  to  dispense 
with  it  entirely,  though  trials  have  been 
made,  but  by  exercising  proper  care,  carbon 
can  he  kept  ai  about  the  desired  figure, 
while  li\  stopping  formation  of  oxide  the 
furnace   walls  are   preserved   to  a    consider 

abl ctenl    from   corrosion  and  the  life  in- 

I- 

The    chiei    furnace    trouble    met    with    at 

! nt    Is   the   formation  of  a    "  crust  "  of 

solid  metal  moie  or  less  completely  cover- 
ing the  surface  oi  the  molten  metal.     It   is 

ii>  !      set  bus     if    noticed    and     dealt     with     in 

time,  Imt   if  allowed  to  increase  1>.\    building 

pi   and    feeding    i metal,   entails   much 

labour  and  risk-  of  damage  to  the  walls  in 
detaching  it.  It  does  not  seem  of  any  assist- 
ance to  try  to  make  a  -lac,  which 
indeed     is     difficult      to     keep     thud,     but 


- 
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metal 
.  ■  d.        Another 
difficulty,  lining, 

tap 

and 
circuit,    pro- 
bably   dm  pinch 
thai    th< 
li  hearth 

aetal  every  i  ime  the  Fur- 
pped  out    (or 
relining.     In    normal   operation,   lining 
working   proc< 

I   lining  hai  inp    bei  n    stripped  oul 
immediately    it  had  Siciently   (and 

ug    the    top    i  : 

the  bottom  is  rammed  into  place  with  hot 
□oers,  little  by  littli  .  and  then  thi    >■  m- 
plat.-  or  "  formi  r  " 


Fie     in 

Tin-  ■        ictcd  I    .      Ill 

mplcted, 
b\    taking  mil    the  t *- ? | »  pieces  the  sides  can 

i  ning  and 
! 

I.    sn 
lo    keep    a    continuous    ring    with 
in     ..i     ni.-i.il.       The     walls    are     then 
rammed    in    the    same    manner,    and    when 
ml     12    '  "ii  the    lasi 

ing,    ill.  thdi  iwn,    the 

led  w  it  li  lat ■  i  idial 

brick,  I  he  coil  <■! 

i  on, 
mdn 
.!  w  ithin    ■  i  i  he  In  t  casl     i 

Lull 

i    poured 
ul    in  I  wo  or  three 

Furil  :  1 1  •     .  I  r y  i  l 

| 


■  r  which  the  metal  is  K  it 
lit  rest  1  ud  read\ 

no  metal    being  ordinarily   fed   within 
At   tl 
required   amount    ol    pig    iron    and   mi 

led.        Towards    the    end. 
,1  immed 
flat    iron    bars,    and    sh< 
top    tap     hole     is    opi 
in     the     usual     manlier,     by     drilling     out 
•  •utie.    which    i i .- 1 -    been    plugged    bj    a 
triable  mixture  o(  m.._  'oal  dust  and 

claj  :     the   holi    itself   being   lined   with   the 
mixturi  When 

■    I    1  i.i  -    pracl  ically   cea  -  .1   it    is 
ing    two  or  three    suitable 

llit     |  rap     against     the     tap    hole 

inside   thi    Eurnaci        Vuj    met  A  in   the   tap 

ami  this  ■    ■ 
i^    important,    or    a    break-away    may    he 
caused  subsequently,  and  the   hole  i-  then 
ma.l'.   up   again.     Thereat!  r  charging    ; 
on   as  1  .   hut    \\  it '  i  <  oh.   excepl 

the    end.        The    first 
two  or  tl  5,  on 

sulplmi 

in  m. 
lead  reokage  of  shanks   il   casl     uto 

and    f" 

sj\      ,1 

per    C!l 

ppear  in  due  coursi 

•  li   founil 
i.i.    to  patch   then  -full^ . 

stated  that   this 

but  -    have    failed    to    elicil 

ussion   on   this   pap.  r   maj 
nl. 
In    ordi  in    ramming 

pneumatic  hammer  tool  was  used  recently. 
'-.  tit  l\    u  II.     Neni  !\   50 

i  weighl  •ine.l 

into  the  lining,  and  when  ihis  \\. 

I  ..  .|    badly      This 

-    -till    ill    course   of   trial,    bul    w  ith 

a    lighter   blow .    and    seems   lil 
considerabli     timi  .    i  .</.,    the    interval    be- 
u  the  tii  '   of  the  old  lining  and 

firsl    cast    of   the   new    is   redu  I       ibout 

Ul  hours  only 

Method  ■■>'  Pouring  ■  ni'l  dialing.— A   tilt 
uinac.    would  obviously  h 
much   trouble  wit  lioh 

.mil  tapp  Id  doubtli  s 

ecessitj 

ssible  the 
cided  upon.     This  usually 
i  a  ladli 

l-i     mi   a',1  1 
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being    tapped    into    the    ladle    and    poured 
thence  into  the  moulds.     Originally,   tl 
fore,  a  ladle  and  suitable  handling  gear  was 
installed,   the   intention   being   to  pom 
the    lip.     However,    owing    largely     perhaps 
b  •  slow  and  inexp  |  Qg   in   the 

early  stages  a  very  laic.-  proportion  oi  thi 
steel  melted  partly  solidified  in  the  1 
forming  s]<ull<  which  constituted  so  much 
waste,  it  being  impossibL  with  the  avail- 
able appliances  even  to  break  them  up  for 
remelting.  In  addition,  the  frequent  relin- 
ing  required  entailed  much  expense  and 
delay.  Band  ladles  or  "  shanks  "  of 
smaller  size  were  then  substituted  f<  I  s 
lini.-.   threi    being  us    I  tation  ai 

east.     This  arrangement  reduced  tie    loss  to 
some  extent,  though  it   was  -till  large,  but 
there  was  still  much  lining  to         done  and, 
moreover,   it   was   very   awkward  to  opi 
in  the  somewhat   confined  spai  There- 

fore,   after    some    other    trials    the    present 
method  was  arrived  at. 

As  shown  in  the  illustration  (Fig.  IV.:. 
tile  tapping  spout  is  somewhat  lengthened, 
and  has  attached  to  its  end  a  box  of  sheet 
steel  provided  with  a  bottom  outlet  through 
a  fireclay  nozzle,  and  forming  a  kind  of 
foreheavth.     The   spout    and   forehearth    are 


considerably    i      i  d     hi    dailj    outp 

on    several   d  tings 

bi    □   produced.     Unexpected 
do    still     occur,     however,    and     somel  • 

occasion  the  loss  of  ;i  heat,  but  with  inci    i 
ing    i  his    is    becoming    1---    fre- 

quent.     It  was  soon  ascertained  thai  it   was 
much   easier   and   simpli  -  the 

iron  moulds     auk  sand  tops),  moreover,  the 
operation     1 1  quires     less    -la!!,     and     ci 

\    all  the  prod  been 

made  iii  litis  manner.  But,  whil 
coming  certain  troubles,  tin  use  of  iron 
moulds  introduces  others,  •  g.,  thai  when, 
in  tie-  ease  of  shoo-,  the  bottom  of  the 
mould,  forming  the  shank  oi  tin  shoe,  i; 
worn  and  rough;  it-  tend-  to  -rip  the  solidi- 
fied metal  and  prevenl  it  shrinking  normally 
thus  leading  sometimes  to  crackii 
butt.  In  use,  this  crack  rapidly  resull  in 
breakage.  This  may  he  e\  ireome  in  future 
by  moulding  tie    shanks  only   in   sand. 

The  arrangement  is  shown  (Fig.  V.),  and 
it  will  he  seen  that  •'■  is  very  little 
moulding   work  required.     To  diminish   this 


\ 

f  I, 

n 

lined  as  usual  and,  oi  Course,  patched  and 
faced  after  every  cast.  The  outlet  can  he 
<■!.  sed  by  means  of  a  fireclay  plug,  as  usual 
in  bottom  teeming  steel  ladle-:  this  plug 
being  carried  on  a  rod  actuated  by  a  lever 
in  front,  worked  by  hand.  Directly  under- 
neath this,  and  at  right  angles  to  the  spout 
is  a  line  of  rails  on  which  a  series  of  flat 
bogies  carries  the  moulds,  so  that  they  can 
he  moved  in  turn  underneath  the  nozzle. 
When  the  furnace  is  tapped,  the  metal  runs 
into  the  fore-hearth  and  from  thence,  after 
a  few  seconds,  1o  the  first  mould  by  opening 
the  outlet.  When  the  mould  is  full,  the 
plug  is  lowered  to  shut  off  tic  stream,  and 
the  next  mould  pulled  n. 'o  position,  and 
-o  on.  Two  moulds  are  mounted  on 
bogie,  and  all  of  them  are  coupled  together 
in  a  train  pulled  by  a  wire  rope  by  mi 
of  a  hand  winch  at  th<    Ei  '..1.     This 


Fig.    V 

-till  further,  trials  have  been  made  ot  tops 
formed  of  firebrick"  and  even  cast  iron,  but 
so  far  the  balance  of  advantage  appears  to 
lie  with  those  of  sand.  As  soon  as  the 
mould  is  filled  a  little  sand  is  thrown  on  top 
and   a   weight,   usually  an  old  shoe,    placed 

i  on  top  of  that,  so  that  the  metal  solidifies 
under  a  slight  pressure.  Ultimately  the 
feeder  head  is  knocked  off  while  still  hot. 
and  the  easting  is  -tripped.  When  cold 
enough,  any  tins  due  to  the  split  moulds  are 
trimmed  off  by  hammers,  and  any  irregu- 
larity where  the  head  broke  off  dealt 
with  in  the  same  manner.  To  obtain 
sound  castings  a  small  amount  of  alumi- 
nium is  placed  in  each  mould  before  c  i  stic 
this  being  found  more  effective  than  adding 

i  it  in  the  furnace. 
■Yttempl 
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high  carbon  certainly  seemed   to  pi 
to  breaking,  and  why  this  is  so  can  readily 
be   understood    fr<  mi    tl  i  phs. 

Fig.  IX.  shows  the  section  of  a  specimen 


Fig.     IX. 

containing    too    much    carbon:    the    white 

network,    < sisting    of    eementite,    is,    al- 
though very  hard,  of  course  very  brittle  and 
apt  to  break  under  shock;     while  if  the  □ 
is   constituted    as    shown    in    Fig.    X.,    with 
about   0"9      carbon,    no   separate   eementite 


of  free  cemeni  ite  is  scarcelj  appn  ciable, 
and  ii  is  endeavoured  therefore  to  keep 
il'''    carbon    below     I  It    was    considered 

that  anne  tling    would   prob  iblj    improve  the 
product .  and  in  i  rder  to  I  esl  this  pi  >in1   part 
aitput    was   annealed   and    part   not 
annealed  and  a   record   kepi   on  the   various 
mines   supplied,    oi    the    behaviour  of    each 
oni  .   The  figures  obtaii    d  indicated  the  same 
entage  oi   breakage  among  annealed   as 
unannealed  :    bul    as  the  posil  ion  u  as  ci  ►ed 
plicated    in    most    eases    bj    the    excessive 
amounl    oi   carbon,   m< ire   •■:  idence    is   being 
accumulated  b  ifore  arriving  at  a  conclusion. 
The  temperature  oi  annealing  is,  of  course, 
important.      Annealing   for   too   long   a    time 
or    at    too    high    temperature    may    lead    to 
eementite    segregation,    besides    coarsening 
the    structure    bj     increasing    crystal    grain 
t  herebj    having    a    detrimental    effeel 
hange  oi  structure  being  shown  in  Fig. 
XI.      Apart   from  breaking,  the  life  of  shoes, 


is  visible,   and 

neons  materia  1 


Y  l  G .      X  . 

we    have   a    strong    homoge 
Even  up  to  1"  the  amounl 


Fig.    XT. 

though  variable  as  might  be  expected  from 
the  variation  in  carbon  content  is  generally 
7n  or  80  oi  thi  t  oi  the  importi  d,  but  is 
considerably  better  as  a  rule  in  the  lighter 
batteries  than  in  the  heavier.  In  a  Few 
cases  the  life  has  been  even  better  than 
thai   "i   imported  shoes. 

In   the  case  of  dies,   the  performance   is 
considerably    better  than   thai   oi   the  shoes, 

lives  oi  over  i I   thai  of  the  imported 

being  fvequenl .  [f  an  appliance  such  as  a 
large  steam  hammi  r  or  hydraulic  press 
were  available  to  compress  the  metal  some 
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The  Chairman:    \s   these  two  papers  are  coinplernej  i      I  one  another,   I   -'.''ill  now 

ask  Prof.    I  hichanan  to  read  his  paper 


ELECTRIC    STEEL-MELl  [NG    PLANT  " 


Prof.   \Y.    I 


tucHANAN,   B.Sc,   A.R.C.S.,     M.I.E.E      Past   President,    S.A.    [ustitute 
of   Electrical  Engineei 


The  paper  jus1   read  b\    Pi  ifessi  r  Stanley 
-  a  briel   resume  teps   taken  t 

initiate  : ;  i  el  furnace  in  this 

Qtry,    and    also    refers    to    ;   a         I    tin1 
metallurgical   difficulties    that    have    had    t 
me    before    reaching    the    pn 
i  elath  eh    su  :cessful  i  >peration. 
This   contribution    is   intended   to  supple- 
it    the  former  I  n   shoii    descrip- 

tion of  the  plant  from  the  engineering  stand- 
nlar    reference    being   madi     I 
al    features    oi    the    design    and 
which  are  likely    to  be  of  par- 
ticular interest  to  electrical  eu< 

liei  the  technical  part     I 

the  subject,  the  author  wi  take  this 

rtunity  to  acknowledge  the  great  assist 
received   fr<  an    the    i  i  her   membi  : 
the    "  Sh  es    and     Dies  "    Committee,    the 
fonner    chairman,    Mr.    A.    ('.    Holtby,    the 
present    chairman,    Mr.    \Y.    Elsdou    Dew, 
Mr.    Bernard    Price,    who   were   always 
willing  to  give  useful  advice  upon  engineer- 
-.  and  Pn  ifessi  r  G.  EL  Si  anley, 
Dr.    \V.    A.    Caldecott,    with    Messrs.    0.    t. 
and    L.    H.    Lavenstein,    who   were 
equally    keen    to    supplj    amy    desired   infor- 
ding    the   metallurgical   mater - 
sses.         Whatever   measure    of 
attained  is  due  mainly  to 
■  us    co-operation    of   the    mem- 
bers of  this  committei 

Reference   lias   heen  made   to  the   advan- 
the    induction   type  of  furnace  for 
the  mere  melting  of  scrap  having  a  suitable 
position,  the  deciding  factor  in  the  pre- 
sent   instance   being  that   no  electrodes  are 
required  with  this  type;  since,   however,   it 
was    found    neeessan     to    introduce    a    fre- 
quency  converter,    ir    is    useful   to   compare 
:iency  of  the  induction  fur- 
including   a   frequency   converter   with 
that   of  the  "  arc  "  type  plus  electrodes. 

A    modern    mot  itor   of   ab 

kw.   capacity.   ■    nvert  ng   three-phase  50  *r 

al  Xote. — 
The  suggestion  made  bv  Mr.  Dew  on  page  86  waa  ad 
S.A    Inetitutt   ■/  Electrical  Engineers,  but  the  I 

■tical  and  M  •'  considered 

that  th  ectrical  character  of  Prof.  Buchanan's 

lering  it  ofsjreat  value  to  electrical  engineers, 

I  i.  din  full,  somewhat  outside  the  scope  of  the 

work  of  this  Society .     it  is.  therefore,  considerably  curtailed,  but 

is  published  in  exU  rournal   .'  the  S.A     fnstti 

Engineers  for  September. 


i.     into    single-phase    at    1"\\    fi 
would  have  a  full  load  efficiencj   of  at  I 

.  and  since  n  requires  about  sun  elec- 
trical units  1. 1  melt  one  ton  of  steel,  the  loss 
by  transformation  is  200  units,  which  at, 
say,  0"6d.  per  unit  amounts  to  10s.  per  ton 
istings.  The  c  nsumption  of  graj>hite 
Led  ri  des  in  furnaces  of  the  II  in  tilt  ;;■.  pe 
is  at  least  15  lbs.  per  ton  of  st  lei  melted, 
while  in  the  Stassano  and  Rennerfelt  types, 
where  the  electrodes  are  not  in  contact  with 
the  metal  or  slag,  it  is  about  1(1  lb.  The 
price  i  i  graphite  eL  :trodes  has  verj  con- 
siderably advanced,  and  is  now  at  least  Is 
per  lb.,  so  that  the  cost  is  15s.  and  10s.  per 
tni  if  steel  respectively .  The  capital  cost  i  A 
induction  furnace  with  converter  would  be 
about  the  same  as  that  of  the  corresponding 
"arc"  furnace,  with  its  transformer,  and 
electrode  regulating  gear. 

The  form  of  induction  furnace  adopted  is 

usually  called  the.  "  Kjellin  "  after  the 
Swedish  engineer  who  patented  and  con- 
structed one  of  this  type  in  the  year  1900; 
it  is,  however,  only  fair  to  point  out  that  an 
English  patent  in  1807,  by  a  recent  Presi- 
dent of  the  Institute  of  Electrical  Engineers 
(S.  '/..  de  Ferranti),  embodies  exactly  the 
same  principles.  Since  this  earlier  furnace 
is  net  ton  well  known,  its  construction  is 
|  n  t'i  easy  criticism,  hut  it  wag  up-to- 
date  in  s"  far  as  it   was  .if  the  tilting  type. 


Pinch  rfjeci. — (hie  consideration  which 
forms  a  limit  to  th'1  minimum  amount  if 
metal    left    in   the   channel   after   each   east    i< 

the  "pinch"  effect,  due  to  the  attractive 
existing  between  parallel  conductors 
carrying  like  current-.  The  secondary  con- 
ductor, being  fluid,  is  liable  t"  he  broken 
h\  such  pressure,  [n  the  evenl  ol  the  cross 
ion  ut  1  eing  absolutely  unifi  <rm  all 
ri  mi  1.  the  break  i iccurs  at  the  place  i if  1 
section,  where  the  current  density    i 

This    phenomenon    has    been    investi- 

I  ir.   I  [ering,  win  ■  an  i  pen 

ihannel,    vi  In  se   dept  h    is   twice 

its    width,    the    critical    current    density    as 
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in    ampei .  -    per    square    incl 
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■  I  •     units 

\\lll.', 

Du  the 

furn ..  w  .    bout 

the 
•  I    metal    melted    beii 
>li- '\\  ■  i  melted  :    this 

mount  required  ti  i  dry 
and   prepare   I 

tual   valu 
the   I'  I  .   at   an\    particular  load  could  only 
a   P.  1'.  meter  ;  but,  in 
I  d    wattin 

r\    half   hour,    which    gives    in 
practice  sufficiently   accurate  results. 

R  Septi  mber,    1916, 

with    full    primary    windh 

Volts—  :'     312,  300,  310. 

Ampi  res     300,  312,  320,  322,  318 
Wattmeter  k.w    lira      240,  282,  318,  I 

108,   15 
Avi  ragi        Voll  s,     310.        Vmpen 

9765.      k.w.    -I       P  T    0 
1 : -  .  i ■  i  ■  i ,  15  minutes   for  - 

and  amperes,    16th   November,    191 
-.  itfa  45  turns 
ts     310, 

270,    275,    270,    27:,.    278,    265,    5 

258,  260,  250,  2 

An:  12  j     :,•!,,      us, 

8,     111.     17m.     17-V     180,    492, 

!.  540,  ■ 

Hall  I     ir      \\  i  l      20, 

Thi  i  nearly  constant 

difference,  th  712  pi  r 

1 1 1: ; 

•  ut .    w  bich    it 

Ij  to  have  i n,  the  a 

hour   is    120    al     I"" 
124  al    138  Mm  -  .   131 
134  al  511  last  half 

138  al   549  amps  .  the  corresponding  values 
of  P.F.  are  0  079,  077,  075,  the 

latter  qun  alent    "f 

24,700  ompi  primary   I 

■ 
hi  i  1917,  the 

furni  14.940    electi 

units,    wl 

71,80(1  ;  an  overall 

I  nth 
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General. — The  financial  result  of  the  firsl 
few  months  working  was  nol  too  promising, 
many  difficulties  arising  thai  prevented  the 
desired  output  being  obtained,  although  the 
staff  and  a  full  complemenl  of  labour  had 
n\  ailable  for  the  expected  full 
It  is  pleasing  to  be  able  t 
all    thr  >ugb    I  his    early    peril  d, 

during  eacl nth   of   which   a   substantial 

loss  had  to  be  met,  the  advisers  to  the 
Chamber  of  Mines  neve]  hesitated  to  re 
commend  thai  the  necessary  funds  should 
always  be  forthcoming.  Fortunately  their 
faith  in  the  ultimate  success  of  the  project. 
financially  as  well  as  technically,  has. 
during  recenl   months,  been  amply  justified. 

The   following  table  ur  i  \  •  •  s   a   summan    of 
results  for  eight  months  of  this  year: — 


Cost  uf 

Salaries 

Total 

Output. 

t'nit*  ol 

Electricitv 

1     and 

Cost. 

Month. 

Tona 

KlorCri.ii  \ 

per  tun  :,i 

Wasres 

-T    :  .  .1 

per  ton. 

020  pence. 

per  ton. 

* 

* 

£ 

January . 

:*:  -i 

1,940 

5  05 

9-8 

20  0 

Fe  lirnat  v 

339 

1,980 

5-15 

III 

22-8 

March 

46'5 

l,8iio 

i  To 

9-2 

1 8  9 

April 

37  6 

1,830 

4 :.-, 

111 

■25  4 

May      ... 

536 

l,"oo 

4  ii 

'■' 

18-8 

June 

60  6 

1,630 

4-J4 

74 

16  0 

July 

72-9 

1,400 

3-62 

5-7 

13 -8 

August.. 

68-G 

1,320 

344 

i    6-3 

13-8 

The  output  is  net  weigh!  oi  serviceable 
-  and  dies,  the  units  of  electricity  per 
ton  are  those  metered  at  the  transformer 
house.  It  will  be  observed  how  rapidly  all 
costs  per  ton  fall  when  the  output  tonnage 
rises. 

The  steady  improvement  in  the  monthly 
oupul  must  mainly  be  credited  to  the  great 
zeal  and  energy  of  the  Works  Manager, 
Mr.  A.  Holdsworth,  through  whose  efforts 
the  time  lust  in  each  relining  has  been  re- 
duced fci  i  less   than  4S  hours. 

The  capacity  of  the  whole  plant  just  de- 
scribed is  in,  doubl  very  small  in  compari- 
son with  that  of  others  which  ordinarily 
form  the  subjeel  of  communications  to  tne 
Electrical  Institute.  It.  however,  appeared 
possible  that  some  of  the  information  given 
will  he  found  useful  by  engineers  who  at  a 
future  time  may  I"'  faced  with  problems  of 
the  same  character  as  those  referred  to  in 
this  contribution  The  author  certainly 
would  have  highly  appreciated  the  value 
•  if  any  publication,  ii  such  had  been  avail- 
able, giving  similar  data  regarding  the 
di  tails  of  construction  and  operating  results 
oi   "i  her  electric  furnaces. 


The  Chairman:  I  think  Professors  Stanley 
and    Buchanan   ari  b  ilated  on 

interesting,     instrucl  ive,     and 
eminently   practical    papers.     These   papers 
subjeel  somew  hal  i  iutside  my  own 
special   line  i  if  \\  irk,   and    I    am   m  it,   tl 
Ei  ire,  in  a  pi  isil  ii  in  1 1 1  be  able  1 1 1  discuss  t  hem. 

I  hit   «  hat  does  strike  t  rciblj   is  the 

that  so  mam  difficulties  cropped  up,  all  of 
which  seem  to  have  been  overcome,  or  very 

Ileal  I  -        I  l\  ere,    mo.       Ill      Cl    lllleet  li  HI      with       this 

electric  manufacture  of  shoes  and  dies.  It 
is  in  a  small  way  only,  but  oi  course  thai 
does  tii  'i  mat  ter ;  ii  is  the  comn  ucemenl  i  f 
a  local  industry  which  has  been  forced  ou 
this  count  i  \  owing  to  war.  It  will  be  one  oi 
the  good  effects  of  the  war  if,  when  the  war 
is  over,  industries  of  this  sorl  can  be  kepi 
going.  The  points  are  thai  we  are 
lining,  with  the  local  shoes  and 
dies,  very  nearly  as  good  efficiency  as 
that  of  the  imported  article.  At  the 
moment ,  ab  ut  In  per  eenl .  of  1  he  require- 
ments of  the  mines  in  this  respect  are  being 
manufactured  on  the  Robinson  Gold  Mine, 
apparently,  aboul  700  tons  a  year,  at  a  cosl 
of  £14  as  against  £35  per  ton  for  the  im- 
ported article  to-day  :  and,  1  think-,  by  hav- 
ing listened  to  these  papers  we  shall  all 
appreciate  the  better,  the  work  done  by  the 
Shoes   and    1  >ies   Committee.     The   work   ol 

this    committee     has     keen    given     ill     a     \  el',\ 

good  cause  and  for  the  benefit,  not  only  of 
the  local  gold  mining  industry,  but  of  the 
Empire,  when,  in  times  like  these,  it  is 
essential  to  save  all  the  shipping  for  the  pur- 
poses oi  war.  and  it  has  been  done  by  men 
who  have  had  other  things  to  do.  1  wish 
to  pn  pi  se  a  heart}  vote  i  if  I  hanks  ti  >  Pro- 
fessors Stanley  and  Buchanan  for  having 
informed  those  of  US  who  knew-  very  kttlc 
aboul  it  before--]  myself  have  keen  one 
of  the  amount  of  excellent  work  thai  has 
been  done  by  the  authors  ot  these  papers 
and   by    the  ( Ii  immittee  as   a  whole. 

Mr  W.  Elsdon  Dew  (Past-President, 
S.A.  Inst,  of  Electrical  Engineers):  Allow 
me  to  say  a  few  words  in  appreciation  of 
the  papers  which  have  been  presented  to 
the  two  Societies  this  evening.  Before 
discussing  any  of  the  subjeel  matter,  I  wish 
to  make  a  definite  proposal  and  one  which 
I  consider  of  greal  importance,  seeing  thai 
the  closer  worl  the  Technical  Societies 

is  something  that  we  all  wish  to  bring  about. 
We  have  had  described  certain  work-  which 
is  oi  i  he  iitmosi   importance  to  thi    progress 

■  I  South  Africa  .  and  1  am  -aire  I  In  re  are 
some   amongst   you   who   will   agree   Willi 
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■    ;,,1<l    "     '  iron    and 

what  quantity  oi   tlux 

to  pet    the   required   results'.1     I    shall 
abbi    have  something  m<  re  to  saj    later,  but 
in.it   is  one  point     hal  occut  h   I  to  me; 
■   would   be  suitabl 
smelting  with  d  iff  en  nt    mixtun 

Mr.  J.  W.  Kirkland  (Past-Pn    id.  tit,  S  A 
In-'.    '  t    Klec.    Engineers   :    J    have    appn 
eiated  \  en    much  I  ie  tw<    papers  that  have 
been  read   to-night.      It    is  a   pleasam 
si,  hi   w  hen   these   two    Institutions   meel    fci  - 
gether  to  discuss  a   matter  s  i  importan 
the   beginning   of   a    new    industry    here.      1 
think  tli"  persistence  and  ingenuity  display- 
ed lp   the  enginers  who  have  had  to  do  with 
thing    is    very     noteworthy    and    ver\ 
creditable  to  them,  and  in  a  broad  way,  t  i 
the  credit    of   South   African   engineering  as 
a  whole.     I   beg  to  add  m\   compliments  t 
the  authors  on  aeci  unl      f  their   paper 

lit . 

Prof.  G.  H.  Stanley:  1  should  just 
like  to  thank  you,  Mr.  Chairman,  and 
the  gentlemen  who  have  spoken,  for  their 
verj  appreciative  remarks.  \t  the  outset, 
I   must   disclaim  any  credit    for  myself  per- 

nally  in  regard  to  the  electrical  arrange 
incuts;  that  entirely  rests  with  Prof. 
Buchanan.  I  have  nothing  but  a  smatter- 
ing of  electricity,  and  that  side  lias  had  to 
be  dealt  with  by  him  and  other  members 
of  the  Committee.  So  the  credit  for  most 
of  the  improvisations  to  which  Mr.  Bernard 
Price   has  referred,   is  entirely    his. 

To  deal  with  -Air.  Woodburn's  remarks. 
It  you  will  look  at  the  analyses  on 
page  74,  you  will  see  that  there  are  quite 
iderable  variations — the  carbon  runs  .-ill 
the  way  from  0"7  to  0"93  .  But  our  raw 
material  consists,  not  of  one  o1  these  im- 
ported   products   only,   but  of   a   mixture  of 

any  of  them  thai   i -   along:  so  that   we 

consider     our     carbon     content     of     added 
material  is  likely  to  b  •       As  a  mat- 

t  fact ,  it  would  I"1.  but  it  picks  up  a 
variable  amount  of  the  carbon  added  to  pre- 
vi  nl  oxidation  ;  we  can  keep  it  within  limits, 
lnit  cannot  be  sure  of  alwavs  having  it 
i  !■  at  0'8  oi  o-'.i ;  still,  within  ordinary 
r-i  miner,  ial    limit-,    we    can    ensure   t  hal    our 

products  are  of  tl ict   composition.     II 

>.'.  anted    ti     nee   ■    drill      tcel.    so    Ear   as 
compi  isil  ii  oi    goes    we    could    do    it, 
castings   with   much    I    vei    carbon    c   ntent. 
In  short .  the  furnace  <•<  ruld  be  u  sed  fi  r  pr 
dueing  am    required  steel   from   raw  mater- 


additions  :  but  we  cannot   use  imput 

That   is  the  phase  oi   the    .nine  Inch 

the   arc   fui  mi    i    important. 

Prof.  W.  Buchanan:  Might  1  thank  you, 
Mr.  <  hainnan,  and  thi  otli  i  *ent  lemen  who 
have  spi  ken  i  uppreciat  iveh  of  our  work. 
It  occurs  to  in.  to  make  one  remark,  i  hal  i 
with  regard  to  Professor  Rtanlej  disclaiming 
am  electrical  know  ledge  ;  lie  ha  a  Lot  now 
compared  w  ith  what  he  had  a  year  ago,  and 
I  can  recipn  cate  b\  saying  I  think  I  new 
know   a    little   about    metallurgy  I    thank 

you  very  much. 

I  he    proceedings    then   terminated. 


Reviews. 


MICROSCOPICAL  DETERMINATION 
OF  THE   OPAQUE   MINERALS. 


By   .1,    Murdoch,    Ph.D. 
New  York:    John  Wiley  a    Sons.     London: 
Chapman    A    Hall.     Price,    9  6 
The   microscopic   examination  of  polished 

surfaces  by  means  of  vertically  reflected 
light  so  widely  used  in  the  study  of  metals 
and  alleys  is  new  being  adopted  in  the  in- 
vestigation of  minerals.  Dr.  Murdoch's 
hand-book  is  chiefly  devoted  ie  a  scheme 
for  the  identification  of  the  opaque  minerals 
based  en  observations  mad  i  l,\  the  method 
on  186  definite  mineral  specie-.,  including 
all   those  of  economic   importance. 

His  classification  is  presented  in  a  very 
c  il   .hi  I    convenient    form,   i  nd    in   the 

prei  ice    to    the    1 k    by    Professor    L.    C. 

Graton,  i  !  Harvard  University  .  it  is  stated 
that  anyone  possessing  common-sense  and 
a  good  e\  e  can  master  the  scheme. 

There  is  also  included  a  review  of  the 
work  previously  done,  and  an  account  of 
the  methods  for  the  preparation  of  the 
led  surfaces,  and  <  I  carrying  out  the 
different  physical  and  micro-chemical  tests 
on  which  the  classification  is  based. 

The  autl  i  plains  that  the  scope  of 
the  work  is  strictly  confined  to  the  identi- 
fication oi  the  minerals  and,  therefore,  one 
must  criticise  his  proposal   to  use  fhe  name 

mineral"  igraphy ,"  o  designate  this 
method  oi  invest  iga  Hon  The  idea  is  that 
t  ,  malag  >u  to  metallography,  but  met  a  I- 
Li  graph}  means  much  mon    t  ban  the  mil  i 

SCOpiC        e        I  Uim.lt   lei  Oi        llielM  I   j        .1  l|l|        alii     >, 

thermal    and    struct  ural    s  udie     arc 
i    luted    to    mici         p I<    observations    il    will 
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Advanced   Text-Book    oi     Magnetism 

Elei  ikk  m .    by    Robert    \\  .    Butchin- 

VI  Si        \  M.I  I',  i:       lu    2    Vols. 

London:      L'niversitv      Tutorial      Press. 

- 

The  aim  of  these  volumes  to  give  a  clear 

and    comprehensn  e    acci  mnl    oi    the    main 

ciples  ol   tin 

■  search    appears    I 
■I '.   at  i  ained      The  i  real  men! .  n  bill 
h  it  h    mat  liemal  n->.    reqi 
si  ime  know  ledge  "I  the  n  tati   n  and  princi- 
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ened   and    illustrat   d 
on      d  which    will    coi  t  ainly 

aid  the   Undent   to  .-i  clear  understanding  "I 

nnd  in'  i Ii1  "1-  in\ oh ed. 
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TKANSACTION6      01       THE      CANADIAN      MINING 

Institute,  Vol    MX  ,  Montreal.  1916 
The    chiel    interest     in    tliis    volume 
members   ol    the   Society    will   be  found  in 
the   full   account    "I    the   "  Im  n  on 

I  -:tv," 

by    John    \\  .    Bi  II.    M.S.-.      This   excellent 
I  >  i » -« -  ■  irch  has  already  been  publi 

in  abstract,  but   full  justice  cannot  be  d 
to  it  in  this  manner.     Very   carefully  made 
and  skilfully  designed  experiment  has  • 
abundant  ly   clear  that   the  power  c 
in     red  t    is    reflected 

1      Ii;.    the   amount    oi   sun 
duced,  and  thus   I  substan- 

ed    in    a    far   more   satisfactory    manner 

than     ever     before     accomplished,     and     in 

future  may  safely  l»-  taken  for  a  theoretical 

which   the   efficiency  shing 

applii  ilated,     and    a 

i  further  experimental  work  in 
i his    highly    important    field    of   opi 
\.  u     this    matter    has    been    satisfactorily 
cleared  up,  attent  ii  -u  may  bed  to  4  he 

outstanding  feature  of  all   work   applied  to 
crushing    which    the    author    refers    ' 

Apparently  the  total  power  drawn  by  the 
machine  is,  for  all  practical  purp  ses,  con- 
verted    into   heat."      \     on   any  reasonable 

mptions    less    than    one-hundredth 
I      of  the  power  applied  is  represented  bj 
separation    of    surfaces    against     molecular 
attraction,  it  would  appear  that  a  profitable 
field  rch   lies  open   in  this  direct  ion 

ining    -u 1 1  di\  isii  m     in    -■  ime    i 
subtle  manner  than  the  application 
mechanical    appliances    can    ever 

in.  II      \     \\ 


Repoiits    oi     thi      Pi  oi      Vppi  n  n 

i  Hi  Misnn .    issued    h\    the    Si 

■in,  ..I      rndustry,  '   Vol.      I..      1916 
Hat  Son       i    ndon,    1917 

Od. 

en  by    this  w i irk  has  fi  r  its 
apparent     object     the     enabling     ol     those 

d     to     keep     thi 
acquainted  with  the  progress  of  that  branch 
t>hni  ilogy  wit  h  which  t  hey   are  dip 
d.        Thus    und  head  ing   ••' 

rapid  summary   is  made  ■  i  all  experimi 
and  ned  during  t be  ]•■  ri  d 

under    review,    and    ample    references 

tn  enable  any    p  I  the  field  to 

be    m  ictly    studied  The    autl 

t  herefi  re   cam  ■  be    very 

sketchy  way  in  which  an  i  amount 

i         i  iidii-d  and  for  the  superficial 
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manner  in  which  important   operations  are 
described.      In   fact,    however,    one    is    irre- 
sistibly   reminded    .  f    a    wayside    sign 
which  shows  wh  ,ther 

stance.       Fuel    and     Heating    are    • 
with  by  J.   \Y.   Cobb,    B.Si       i        and  Tar 
hi    E.    \.    Evans,    F.I.C. ;  Mineral 
Oils    b.\     J.    W.     Cobb.     I    -  Co]  uring 

Matter  and   Dyes   by   Prof.    ( '. .    T.    Morgan, 
D  Sc.,    F.B  S.;  Ac  ds,  Alkalis 
H.    A.    Anden,    M.S.-..    D.Sc 
Ceramics  by  J.  A.  Audley,   1;  Sc   .   Build 
Materials    by    J.    A.    Audley,    Jl.Se.;    I 

and  Waxes  b\  (',.  H  Warburton, 
F.I.C  :  Paints,  etc.,  by  R.  S.  Morell,  M.A., 
Ph.D.;  India-rubber  bv  H.  1'  Stevens, 
M.A.,  Ph.D.,  F.I.C;  Leather  and  Glue 
J.  T.  Wood,  F.I.C;  Fermentation  by  A  R. 
Ling,  F.I.C.  :  Water  purification  by  F.  R. 
O'Shaughnessy,  F.I.C;  Fine  Chemicals, 
etc.,  by  F.  L.  Pyman,  D.Sc.  Ph.D.;  Photo- 
graphy bv  lb  P.  Starr,  M.S 

An  immense  amount  of  work  is  involved 
in  a  compilation  of  this  kind,  and  it  is  to 
be  hoped  that  its  usefulness  is  commen- 
surate therewith,  but  it  is  somewhat  diffi- 
cult to  suggest  exacth  I  whom  the  benefit 
will  be  greatest.      I  general  reader 

highly  compressed  style,  involved  in  dealing 
with  wide  subjects  in  narrow  compass, 
must  of  necessity  be  repellant,  while  the 
■  •  i  n  technologist  must  already  have  Ibis 
information  at  hand  though  not  in  such 
titrated  form.  The  work,  however, 
may  certaihh  be  highly  recommended  to 
man  i  £  must  for  the 

salo-  of  bis  own  branch  ca  ionally  a 

glance  at  the  results  obtained  by 
workers  in  other  fields,  and  must  for  this 
purpose  have  succinct  and  authentic  reports 
available.  II        \.    \\'.i 


Notices  and  Abstracts   of  Articles  and 
Papers. 

CHEMISTRY. 
Methylene  Blue  is   Chemical  Analysis,   ltc. — 
Methylene  blue  added  to  dilute  solutions  of  vari 
ii-    acids  gives   fluorescent   precipitates   of   violet  or 
blue.        With     HI     it     is     blue         Bl    0,,     violet  ; 
ll-ii.    H.U'A   and    HMnO,,   reddish   violet,   all 
ting   greenish    bronze.        HYi>.    H2Mo04   and 
HAVu.   give  blue  preeipit  it    fluorescence. 

Mormier   proposes  a   colorimetric   method    based    on 
this    class    of    reactions    for    ;:  nation    of 

perchlorates  in  Chili  saltpetre  intended    Eoi    use  as 
fertilizer   or    in    the    explosives    industry.      Dis 
of  the  salt  and  make  up  to  100  ci        I 
us  solution   add    1    cc.    of   a  0'3%    solution    ol 
methylene  blue  and  allow  it  to  stand  several  I 
\-  colour  standards  prepare  5  tubes  with   1 


of    a    standard  on      •     K 

lene  blue  and  m 
nark  with  a  solution  oi   C     I'    NaNO        [f  the 
ED   'ii,   content    is  high,  the  blue   pi  ith  a 

with 

-I.  iv.  ly.       Intel  I 

nt.  rnaj    I 
with  and   periodates   have   no   i  ffei  t 

\     Moi  mi  r,    I  r<  > 
210  ii    (1916  ical    Abstract       Feb 

ruary   10,   1917,   p.    239       (J     G 

Notes     ij     Regard    ro    Tm  ■.  ,    RIC 

1 1  mmended    th  it    lacmoid    be   used 

in  tin  ii    the  valuation  of  commer 

cial    H  SO     en    the    b  meat.      In 

ce,    the     \aO|[    solution    used    for 
titrat  ndardized  against   Hen.  \.illi    I  I 

"    K    II   phthalate,  using  phenolphthalein  as  ind 

imounts   of   acid    were   titrated 
0  2    V  NaOH,  employing  phenolphth  dein,   lac 
methyl     orange,     and     dimethylaminoazoben 
zene,     results    with     pheni  always 

higher  than    with   the  other  :s   indicators.        When 
01    .V    NaOH    was    used,    Gyzander    declares    he 
ed   results  identical  with   all   four   indicators. 
Heme    it    is    neci  to     make     control     analyses 

under    actual    working    conditions    before   accepting 
the  factor  obtained  with  phenolphthalein  as  apply- 
i  titrations  with  other  indicators.     Large  tern 
ire    changes    in    the    laboratory 
the  accuracy   of  measurement   of   volum 
solutions.-  <       i;     Gyzander,    Vhem.    News     111 
1916       Ch     ical    Abstracts,     February     10 
1917,   p.  241       i  l 


CoLORIMETRH       METHOD     FOl:     THE     DETERMINATION 

a    Carbon   Dioxide   Perci     wci    i\    \n:     ■"  If 
a  current  of  air  containin      CO  ed   through 

a  solution  of  NaHCO  until  the  solution  is  saturat 
ed  with  CO,  at  the  pressure  under  which  it  exists 
in  air,   thi     H  ion   concentration   of  the  solution   will 

depend    on    the   relative   a ants    of    NaHCO     and 

'  0  present,  and  this  depends  on  the  pressure  ol 
1  i'  in  the  air.  The  H-ion  concentration  of  the 
solution    is    determined    by    adding    a     solutioi 

olsulphonephthalein  and  comparing   the   result- 
ing   colour    with    thai     ol     standards     made     from 
KHl'n     and    Na.HPO     solutions   in  different 
portions.     Directions  are   given   for  preparing   solu- 
tions such  that  their  numbers  are  parts   per    I I 

when  used  with  one  NaHCO  solution  and 
per  1,000  when  used  with  a  second  NaHCO 
tion.     'I'll,    accuracy   is  abi  at   5       of  the  total  CO. 

-  t.      The  method   is  not  applicable  in  the  pres: 
ence  -  \ll     fumes."     Higgins   ind    ' 

RIOT,  ./J        i  .'/.   68  71    (1917 

cal  Abstracts,  February  10,  1917,  pp    I'll  2        I    i :  | 

Analysis   oi    Molybdenum   Ores.     "The  follow- 

!    Eoi    Mo  me  analysis,  giving  a  quick  and 

accurate   return   not   only   of    Mo   but   of   SiO.,   Cu, 

I  'b    and    Bi    «  hii  h    oftei i nj     it .    was 

devised  to  i  vercome  two  common  sources  of  error  : 
(1 1  the  simultani  ous  reduction  of  some  of  the  hi  a 
valenl  Mo  I  lower  i  ns  on  tin  addition  of  II  S, 
with  the  pi  ii  nt'  the  gre  tti  i    par)   as  MoS  , 

and    (2)   the    incompleteness   of   separation   of    CuS 

■  1 1       \  -  grot i  the  pi  i 

of  Mo.     I '  e  hi    of  the  ore  in  a  mi  xture  of 

ENO  .    20    -  i       HC1   and    20   i  c.    11  0.      After 

15    minutes'    boiling    add    20    ci       60         II  SO,    and 

porate  to  white  fume        Di  SiO    and   Pb 


.■' 


■ 


■ 

I       .    cool 
Mi    •'   by   Feiii 
and  add    H.S  I 

D  ipitate 

dilute   \  II  'ill 

llowish   prei  ipil 

n   add   en  il   a   faint 

m.    Act  iNa    and    I  itrate    for 

•  tate,  using  tannic  ai  id  as  out 
i     in;.    Mn  that   may   have 
add    'NH   |S,0 
tin-    sulphide    precipitate    t"    oxidize    Fe    and 

pitate  ami   il'ti I      and   Al  in   the  usual 

1  '  inn    with     II   S 

II       Wl-ll.iM.     and     i    \m  V 

f'n  113,     917-8     (1916 

March   Hi.  1917,  p     129        I    G 


Tin  '  1  PYROPHO      mil  . 

bearing  oi 
\l  _  r  '  i  .  lined.     By 

■  alcination     of     moist     M  ?NH   PO    6H  0 
\|.  Ill'ii    :  Ml  u.     a     white     Mg  P.O      is     always 

I.   whili 

pitati  ■      i  f  the 

The   ili  i  omposition   of    MgNH, 

l'i  i    ill  i  i  of  the 

0  i  f 

duct. 
Whenever    grej    Mg  P,0     it    obtained,    the    Pt    or 
ble  is  found  t"  be  attacked 

■I  ly      in      II  \< ' 
White    \l     P20  transrjarent    undei    the    micro- 

.    while   the   gn  tains    black    spots   or   is 

wholly  black.     Lower  results  were  obtained   "ith  a 
double   than    with   a   single   precipitation:    in 

■  !■■    precipil 
ilnc  i  IrSO       The  gre^    precipitate 

,1   with    UNO,,    HI  I,    Ml   NO 
irith  H,0  '  ts  in  a  slov 

«.f     weight."     I>       I'.mi  w.m.      /       nnnrg       ai 

ienl       \hnli 

m  ',.  i,  in.  1917,  p  r.  G 


Pi  V\  IM'vl     Sri 

i'ii  1 1  n     wi.     \-  \        ros 

formal  it  ions, 

the    precipitation    of     Pt      b?     II  S    i<    incomplete 
Ha\  iiil'  found  I  i  lution)  pn 

.ill   of   the    Pt    from   this  solution,   the 

iinin 
I'll  I     in  II  ". 

ililnt'  I  he  solution  to  s  idify 

III  i     ind  Mgt  I    for  every   l1 

it  ion       Vftei  ting  t  he  solution  w illi 

H,S  the  aid  of  a   fragment   of  filtei 

-  f  tl 

■  I.    put    tl  n    the 

li'iiinl  and   boil  unt  i  H,S  disapj 

Wash 
1 1  i  i  •  ii    lh  I     and    '  hi  i 

tli    In)    II  ' 
■    II '  i    l'i 

I M    deti  I't     in 

I  [I..I        \[ 

II M                  The 

-  nil  out   as  follow  i      Warm   10 
with    an    ■ 

niiii!  •  i   the 


. 
lie  whole  to  a  funm  I 
as  filtering  material)  and   wash  until  thi 

'    I"       .Make   up   filtrate   and    washii 
1    liti 

with    Hi  1  residue  in  ;  •    l,..t    II  1 1 

II1  1.   filter  the  solution,  ililnt*-  tl 

■■     thi     Pt    with    H   - 
\       N      I  .',■.".  .     /      .'.•  ," 

■ 
1 


METALLURGY. 

nun    I'm:-  ii- 1 1  vi  i"-.  Before    the 

aluminium  nts  per  lb.   and 

la    '.'.11    '•  it    the 

Nipissing   mine.     This   was   used    in   the   precipita 
linn    I  d    by    E.    M.    Hamilton    in    the 

..':  ol   Mi;.   10,  1918.     In  Ma_\.  1916,  the  lowest 
price   at    which    aluminium    dust    could    be    bought 
r  Hi    and  canst  la  had  l 

ints   per   lb.     Ai    thi  -    the    in<  i 

for   chemicals   used    at    this   mill    would    have 

amounted   t..  about    $33, pel    year.     This  condi 

the    immediate   ado] 
stitute.     Soiliiini  Bulpbide  to   present   the 

promising  solution   of   the  difficulty,   and   ex 
perimi  carried  out   and 

that    in  June,   1916,  the  process  was  adopted. 

idiom 
sulphide   for  precipitation     th<-  first,   that   complete 

.    obtained    without 
an    accessory    reagent  :   and    the    Becond,    the    ilitli 
cully     of     producing     silver     sulphide     instead     of 
metallii    silver.     In 

found    that    the   s- .1  ut i< .n    could    be    precipitated    t" 

sodium  sulphide 

in    thi  was 

j   converting  the  silver  sulphide  to  bullion  b\ 
using    the   same    principle   employed    in    the   d 
phurisation  of  the  raw  ore  before  it    is  sent   t 
cyanide    tn  that    the 

us    sulphides    and    combination 

ict   with  metallii    aluminium  in 
ida    solution         This    is    an    imp 

ne   bullion 

I '  '/   •  In 

the    former   davs   of    the   sodium-hyposulphite 

ei    nil's  inide, 

the  treatment   and  marketing  of  the  sulpl 
ilineil  was  the  principal  ob     icl<       Various  met 

■    of  this   produ 
the  plant,  but  they   were  costl)   and  unsatisfactory 
The  best  of  thorn,  however,  was  the  Dewej  V. 

Marsac    mill.    Park  City, 
Utah.     Thi  involved    in   tins   pi 

as  full 

2NaAg(   .    •  \     -      \     -      iNal 
IA        \   "II  .     Vg,S 

V.    \  I         \    II-  .  II  ii 

\  i     \  :  :||    ii 

ilium    sulphide    used    is    sup 
N     3     iH.O,  vi  in.  h  would  be  equiva 
lent    to  Na,S  \    com  ant  <  ated    form    of 

sodium    sulphide   can    be    had,    "huh    promiat 
in  -  heapcr  than  1 1  e  ordinary  l- 

found   th 
would 

nhllle     tu     i 
I 
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In    the   desulphurising  operation   one   troy  oum 

-    requires  002]    lb.   of    NaOH.     This  would    I 
0'028     lb.     of     commercial     caustic     soda     carrying 
X  ji  'II         I  f    an    excess    of    causl 

sent      in     the     operation,     the      read the 

i  qual  ion     maj     i  ake    place,     in     which 
0  03  l   lb.  of  Nal  Ml    is  used   Ei  n    eai  h  ounce  o) 
desulphurised       Vo    prevent    this    taking    place,    tin 
amount  of  i    ■    i  tent   in  the  charge  to  be 

ed  I    as   i  losely    as    possible    and 

n  03    lb     of   ci  mmei  cia)    caust  ic    soda    is   added    t  n- 

ice    .  i       ilvei     i   mt  ained      The    theon 

mi     of    aluminium     lessarj     to    desulphurise 

one   oum  e  oi    sil    n     i     0  00  i7    lb     a      irdupois.    I  he 
■  ■■   l  ■  i  .         ice  beiii      0"006    lb. 

Practical    />■  ta  P  "  The    i 

dure  is  carried  out  l>v  dissolving  the  sodium  - 
phide  in  an  iron  barrel  into  which  is  flowing  con 
stautly  a   small   stream  of   barren   solution   from   the 

press       I  lie    barrel    is    dh  ided    i >\ 
partition   reaching   nearh    to   the   bottom.     Thi 
an  excess  oi  si  dium   sulphide  in  the  barrel,  and 
overflow   pipe  .if  the  opposite   side  of   the   partition 
from    the    inflow    carries    the   precipitant    to    a    vat, 
where   it   is  agitated   with   pregnanl    solution,  ch 

is    tlit'n    pumped    to    the    Merrill    filter    press      The 

ai nit   of   sodium   sulphide  added    :-    regulated    by 

bov,    who   constantly    tests    the    inflowing    barren 
solution    with    pregnant    solution    and    with    sodium 
sulphides   to   determine   whether  there   is   an   i 
of  sodium  sulphide  or  unprecipitated   silver   present 
in   the   discharge    from    the    press.     The   amount    of 
barren   solution   coming   into   the   barrel,   and 
quently   the   overflow    of    sodium    sulphidi 
lated   by  a   valve  on  the  intake  pipe  in  front   of  the 
I  ii.      This  operation  could   be  carried  out   more 
ely,    perhaps,    b\    pn  a    vatful    at    a 

'  ime,    but    in    our    ease    i  be    vat    i  apai  ity    w  as    not 
available.     The    solution    from    the    filter    pn 

id    thoroughly    in    the    barren-solution    vat    by 

air   lift    and    a    large    circulating    pump,    tl bject 

being  to  oxidise  any  sodium  sulphide  should  there 
ii  to  be  a  slight  excess  in  the  precipitated 
solution  The  shiftman  always  tests  the  solution 
for  soluble  sulphide  before  running  it  to  the  treat 
in  "i  vat,  and  no  had  effect  has  been  noticed  from 
Aeration  is  used  in  preference  to  lead 
salt,    as    lead    ha      a     bad    effect    on    extraction        \ 

vatful   of   sulphide    precipitates   contains    ... o: 

of  silver.  This  is  drawn  into  a  vat,  and  the  pro]  i  I 
amount  of  caustic  soda  is  ad. led,  0"03  lb.  for  each 
ounce  oi  silver.  The  dilution  is  four  parts  of  solu 
ti.ui  to  one  of  ah. hole,  and  the  strength  of  the 
solution  in  NaOH  is  about  8%.  The  pulp  in  this 
vat  is  kept  mixed  lo  the  tan  irring 
iey  i. .  .  Over  the  vat  is  mounted  a  small  t  ube 
mill,  which  makes  in  .  p  m  |  l...  charge  of  alumi- 
nium   ingots   wei          lb.    and    fills   the   tube   mill 

half    full.     Below    the     cat     ii     a    centri  fu 
which  circulates  the  pulp   ft  im  the  vat  through  the 
tube  mill  for  ten  or  twelvi    hours    When   desulphu 
risation    is   about    complete,    the    precipitati 

a    silvery 
oloui   and   a   mi  tallic  lustre.      It    is  1  hen   i   imped   to 
anot  her   press,    w  here    It    is    washed    foi    two    iiout 
the    resulting    product,    then    mixed    with    a 

1 1 t  drying,  I 

iry    refining    furnace,    and    melted     li     n 

to    bullion,    whicl tes   out    about    996    Bin 

ed  and  put  mall  blast  fui 

:  •■   grade  of  t he   precipitati    depend     lai  ■•  ly  on 
veil    the    pri   ;nanl    .-..hit  ion    has    I. ecu    clai  ifii  d 
cipil  ation,    but    under  ordinal      conditions 


it    as  bi  I   26,500   o 

I'lic    final    product    i 
from  sulphur,     i  Sold   is  not    pn    ipitated 

in    an    alkaline  solution,    and    copper    dofes 

down  if  there  is     "He  ienl    frei    i  j  inidi    in 
the  solution. 

Considering  the   pn  i    price  of  alumii n 

'  I tinued  ■  nt  for  precip 

in    is   out    of    the    question.      It    would    appear, 
■  n    price     of   all    chero 
torn  i    no  sulphide    prei  ipita 

t  ion    will    be    i  heaper    than    the    met  bod    foi  met  Ij 
emploj  ed. 

Analysis  oj    /' 

ph  iiimii 

1  " 

S   .  i     09 

Soluble   oi   •■  ,n.  2'02 

id  'J'ii:i 

I'd  i  ,,  i 

CaO  ii  ll 

W"       

MgO    .  nil 

Hg  ..   ..  0-10 


■oo 

■ 

phurising. 

91-72 
052 

0'57 

n  I  i 
1-55 
0"16 

irll 


100-41 

■  .     precipitati     conl  ained    no    An.    Pb,    '  u,    Bi, 
(  ii,   Ni,  Sb,  As  or  Zn. 

I.,  the  following  comparison  pre-war  prices  are 
given;  the  quantity  of  aluminium  dust  used  per 
..mice  silver  is  the  average   for   1915, 

Cost   oj    hdphidi    Compared   with    Aluminium    Pre- 
cipitation. 

\in mm    Dust     Method 


lb     causl    ■     -...I  i      .     Mi. 

0  0262   lh.    aluminium   dust 

Labour,    power    and    workshops    


i  .hi     pei 
02.  Silver. 

0-1055 
0-8861 
n  1710 


11626 
Sodium  Sulphide    Method. 
0'12    lh.    commercial    sodium    sulphide     a 

189c 0-2268 

uuur.    lb.    aluminium    ingots    («     I9'25c.    ...  0'1155 

0'03    lb.    caustic    soda    (a     2  Hi  00633 

Labour,    power    and    workshops      0'3020 


I  liffet  em  e  in   Ea\  our  of   Na  S  t  !;.,.i 


Sa\  ing   p  1,000,001  0       ■  •       59,100 

III  I ii    in    Hamilton's   article    that    a 

lai  ge   pari    i  a    t  he    -a  >  ing   in   t  he    use   of   aluminium 

i"  IT      ZOIC       dllSt        is       ill       I   In  mi  at   I I        .  J  O  111.  I. 

By    comparing    the    first    equation    with    Hamilton's 

equal  a     here,     it     will     be    seen    that     t  he 

i  egeneration    is  ■  hen     odium    sulphidi 

used. 

2NaAgCj    ■   INaOH 

IV. i  ■       lAg     \a    \l  ii    .  Ill 

The   pro.  .  nl.i.l    is   limited    in    its    appli 

cat  ion  to  a     gold    sulphide    is    in  t    pre 

i.d       It    is  possible,    howe>  ei .   i  hat    the   proi  e 

dure   ■■  uld    i.e   n  '  'I   to  precipitate  the  silver, 

ed    b      [he   preci]      ition   of   tl ;old    in    the 

solution      l>y     aluminium.      It.      B.      Watson       /  ng 
and       \lin.      Joi  \<  u  ■  I.  1917,      p. 

[II       \     W.) 
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MISCELLANEOUS. 

Carbon    Monoxide   Poisoning. — "  '  It   is   a   com- 
plete misapprehension   to  ■  .rais  a 
permanent   compound   with   haemoglobin  or  induces 
■  rioration   in   its  0   carrying   power.' 
CO   forms                                  f   a   i  omp 
haemoglobin   as  0  but  with  an  attraction  250  times 
as    st                   periments    in     vitro    show    that     it 
sufficient  0  be  supplied  all  the  CO  from  CO-hoemo- 
globin   will  be  displaced   and   apparently   the   blood 
will  be  as  if  CO  had  never  been  present.     The  pro- 
(1  coma   following   CO  poisoning  is  not   due   to 
retention    of    CO,   but    to    injury   to   the   brain    and 
other  organs   due  to  insufficient"  0  supplied    by   the 
blood    while    the    patient    was    breathing    thi 
Similar  symptoms  appear  among   transient    visitors 
on   high   mountains,   and   are   clearly   due    to   defici- 
ency of  0        I  lie  mere  breath  ii         I           t   gases  de- 
ficient  in   0   but   containing   no   poisonous   constitu- 
ent,  produces  symptoms,  degenerations,  and 
quent   death   in  all  respects  like  those  result 
CO    poison                 I    is    a    physiologically    harmless 
gas,  except  in  its  affinity  to  haemoglobin.      It- 
effects  are  wholly  due  to  the   inability  of  the   blood 

■  ith    <  <  i   to   transport   <>   to   the   t 
There   is  no   reason   to  believe   that  either  bl. 
or    transfusion    of    blood   is    beneficial.         They    are 
more    likely    to    be    harmful.      Fresh    air,    v. 
inhalations    for   a    short    time    as    early    as    possible 
after    the    diagnosis    is    determined,    symptomatic 
ment  and  good   nursing  are  the  only  means  to 
be    recommended      It    i-  ible   that    alkali 

therapy  may  be  beneficial  in  combating  the  a. 
induced  by  the  asphyxia."     Y.   Bendbrson,  /.  Am. 
lied.  Aseoc.^  67,  580-3  (1 
Jour.,  January   10.    1917,   p.    70.     (J.    G.) 

Pater  Making  Materials  from  South   ! 

"  Tambookie    or    tambootie    grass    from    the    Trans- 
vaal  :  th  of  about   .".ft.   Oin.     When   I 
with  NaOB  under  pressure,  it  is  readily  conve  ted 

nred  pulp,  readily  Idem  hi 
pure  white,     it  would  make  paper  i 
J*   I"  '    pei    ton      Papyrus  from   Zultihnd 

P88  in   length    and    lin 

m    diameter        Its   pulp   is   pale    [awn    in    colour, 
readily  bleai  hed  and  mal  |   p  per  .it   a   | 

able  cost   of  £3  per  ton         \  •...•;.   Paper  htaktri 

■    (1916)  —Chemical 

January   10.   1917.   p.   99     (J.  C.) 

• 
'  rhe    authors    compared     the 

ll  I     BUg  il        filter 
ted      by      Wallace     and     Tierrian     pump,      (2) 

W       and     T 
iv     filter 
in   a    for   hat    factory,    a    burlap    factory,    a 
a    pearl    button    fa<  ■ 
given   from    wl 
!  plate    is    inefficient    for 

1  pray   apparatus 

is  as  i  the  sugar  filter.     The''.' 

■ '    ■ 
can  be  t  ikon  in  - 

".nut  ;    also    i|     i 

■  i  !1   as  by  counting      The 

be 

tnry     inspection     the 

apparatus    is    recommended,    provided 


minute.  In  atmospheres  not  visibly  dusty  200  to 
400  cub.  ft.  of  air  are  required  in  order  that  the 
dust  can  be  weighed.  For  the  weight  determina- 
tion the  reading  should  be  carried  out  to  010  mgm. 
In  counting  in  the  Sedgwiek-Rafter  cell  the 
quarter  field  should  be  counted  at  5  points— in 
centre  and  at  ■  listinct  CC  of  sample, 

aftei  5   minutes.     A  good   bibliography  on 

the    suhj.  en." — G.    T.    Palmer,    i.     v 

iian  ani>  H.   C.   Ward,  Am.  J.  Pub.   8 
6,     1049-75     (1916)— Chemical  -      10. 

.,  p.   1228.     (J.  G.) 

Cement  for  Defective  Castings. —  ' When  a 
casting  has  a  blowhole  or  other  defect  in  a  pan 
where  the  strength  or  the  utility  of  the  casting 
is  not  impaired  thereby,  it  is  quite  admissihl 
quite  common  to  fill  the  whole  with  some  kind  of 
iron  cement.  The  principal  ingredient  of  such 
cements  is  iron  in  a  fine  state  of  division,  such  as 
is  obtained  in  oil-free  iron  filings  or  in  powdered 
cast-iron  borings.  With  the  powdered  iron  there 
has  to  be  mixed  an  oxidising  agent  such  as  a 
manganese   dioxide,   or  a   su!>s:  tro -negative 

n    such    as    sulphur,     in    a    g 
solution    like    salt    or    sal-ammoniac.     When    water 
is  added   to  such  a  mixture   galvanic  action  sets  in, 
ammonia    is    given    oft    (if    sal  ammoniac    is    used) 
and   the    iron    swells,    by  ion   oxide,    and 

cements  the  mass  together.     The  substances  named 

■  inch    when   used 
undiluted.      Portland  added 

for  the  purpose  of  modifying  the  expansion.  The 
following   formula   f.  >  nl    has   recently 

been  an    American    authority 

Parts 
Iron    filings  40 

dioxide,   or    flowers  of   sulphur  10 

mmoniac  1 

Portland    cement  20  to  40 

Water     to     form     ■     paste."-  Engineering 

Weekly,   February   9,    1917.   p     75.'     (J.    E."  T.) 


Silica  Bricks  an>  Sow    \'r»    Cses  for  Them 

— "Silica  bricks  are  manufactured  from  a  sand 
stone  or  quartzite  of  sediment  uy  origin.  In  the 
United     States    suitable    .! 

certain     parts     of     Pennsylvania,     V  ami 

Alabama.     The   ganister   roik    when   crushed   should 

us    in   form   and 
size,    and    slightly    translucent        \     suitable    quart 
rite    would 

1—  1  ."•      of   A I  I  ther  imput 

uld    melt    at    cone    3  I  and.    and 

without    perceptible    cracking.        The    total    fluxes 
should  Two   kinds   of    silica    brick 

oi    lime  bond    brick, 

rich  in  silica,  in  which  the  bonding  lime, 

and  quirt  manufactured   from  abo  il 

part     of     finely     ground     ' 

timing    21—  2f.  •         In    the 

manu'                                    I    brick,   t;  >  1    rock 

round   in   mills   with   about  lima; 

the    lnicks   are    mould,  d.    dried    for    10  20   hours, 

and    •                                           The   firn  kiln 

in",    to    drive    nlf   the    moisture  lavs 

with    plenty    of    air.    in    t                       of  which    the 

1                    '  the    inter- 

'"or   four   davs   with    gradually 

in?    proper,     with     the     formption  linker 

owing    to    the    ■  n      if    the    ljme    with    the 


Sept.  1917 


Review  ;  Abstracts  of  Patent  Application. 


silica,  lasts  for  three  or  four  days,  the  tempera- 
ture being  forced  up  to  2800°— 3000°  F.  (1540°— 
1650°  C.).  In  cooling,  draughts  of  cold  air  must 
be  avoided,  and  the  operation  extended  over  seven 
days.  The  composition  of  silica  brick  will  be 
approximately  as  follows  : — SiO„,  96'%  ;  Al  O 
0-90;  Fe,0„  >70;  CaO,  1-75  ;  MgO,  014  ;  alkalis, 
0'39.  It  is  an  acid  brick,  used  in  metallurgical 
furnaces  operating  with  acid  slags  to  form  a  stable 
lining ;  it  is  very  soluble  in  strong  alkali  solutions, 
easily  attacked  by  metal  oxides  and  flue  dust.  It 
is  an  ideal  material  for  a  high  and  constant  tem- 
perature where  the  chemical  action  of  the  slag  is 
not  detrimental,  but  it  possesses  the  drawback  of 
'sprawling'  or  disintegrating  if  subjected  to  blasts 
of  cold  air  or  irregular  cooling  when  hot  ;  it  is 
also  essential  to  approach  the  working  tempera- 
ture slowly  and  evenly  until  the  brick  has  be- 
come properly  annealed.  Compared  with  other 
refractories,  silica  brick  possesses  the  important 
advantages  of  supporting  pressures  of  75  lb.  per 
sq.  in.  well  above  2.800°  F.  (1,540°  C.)  without 
deformation  ;  the  softening  and  melting  points  are 
almost  identical  at  about  3.400°  F.  (1,870°  C). 
The  bricks  expand  considerably  in  kilning  owing 
partly  to  the  conversion  of  the  silica  into  tridy- 
mite,  but  show  a  relatively  small  expansion  after 
the  first  burning.  Silica  brick  is  coming  largely 
into  use  for  the  construction  of  the  checkerwork  of 
open-hearth  furnaces,  with  the  most  satisfactory 
results.  For  boiler  furnaces  it  is  not  so  well 
adapted  unless  protection  from  draughts  of  cold 
air  can  be  ensured.  For  the  crowns  of  beehive 
coke  ovens  the  advantages  in  structural  properties 
imparted  by  the  expansion  properties  of  silica 
brick  has  established  its  supremacy  under  excep- 
tionally adverse  conditions  of  cooling.  For  the 
lining  of  lime-kilns,  both  vertical  and  rotary,  and 
for  cupolas  in  steel  casting,  the  use  of  silica  brick 
has  resulted  in  prolonging  the  normal  life  of  the 
refractory  structures  several  times  over.  Similarly 
in  by-product  coke  ovens  and  gas-retorts,  the  ad- 
vantages  derived  from  the  superior  properties  of 
silica  brick  have  enabled  the  industry  to  reach  a 
stage  of  development  not  otherwise  attainable,  the 
expansion  properties  of  the  silica  being  particular- 
ly valuable  in  sectional  retorts  and  long  coking 
chambers  " — W.  Gray,  Met.  n.nd  Chcm.  Enn., 
1017.  7(9.  209-216.—  Journal  of  the  Society  of 
Chemical  Industry,  April  16,  1917,  p.  387.   (A.  W.) 
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Tube    Milling.        A    Trf\ttse    on    the    Practical 
Application  of  the  Tube  Mill  to  METAtLUR- 
lurctc\l  Problems.     Ev  Algernon  Del  Mar. 
Pp.   159.     111.,   index.     McGraw-Hill  Book   Co.. 
New    York.     1917.     For    sale    by    Mining    and 
r</ifir    Press.      Price.    $2. 
This    enjoys    the    distinction    of    being    the    first 
work  on   tube-milling  ever  written.     It   is   prepared 
bv    an    encincer    of    wide    practical    experience    in 
milling,   who   has   acquired   lis   knowledge   by   per- 
son0!   application    in     obtaining    economic    results, 
supplemented    by    wide    and    appreciative    study    of 
the     multitudinous   contributions  on   the  subject    in 
technical    periodicals    and    in    the    bulletins    of    en- 
gineering   societies.     It   brings    together    significant 
data  drawn  from  the  exrienvnce  of  me'allurcri^ts  all 
over     the     world,     discussed     by     a     discriminating 
critic  in  the  light  of  his  own  work      It  is  a  hand- 
book of  details,  presented  in  orderly  manner,  that 


must  prove  useful   to  designers  of   new   plants   and 

to  engineers  in  working  out  their  efficiency- 
problems.  Mr.  Del  Mar  is  fully  aware  of  the  pre- 
sent limitations  of  ball-mills  and  tube-mills,  and 
he  states  that  '  every  variation  of  shape  and  every 
means  of  screening  to  attain  capacity  with  the  least 
expenditure  of  power'  is  being  investigated  by 
mechanical  and  metallurgical  engineers.  The  ton- 
nage per  horse-power  in  tube-milling  varies  from 
1  to  25,  and  the  latter  figure  is  far  above  the 
average.  Variations  in  the  "character  of  ore,  size 
of  material  fed,  fineness  of  crushing,,  and  many 
other  factors,  enter  into  this  result,  y'et  it  is  evi 
dent  that  the  output  is  not  great  in  comparison 
with  the  power  required.  In  general  it  may  be 
said  that  under  what  may  be  regarded  as  average 
conditions  as  to  character  of  ore,  and  cost  of 
power  and  supplies,  the  cost  per  ton  when  grinding 
to  about  100-mesh  is  above  30  cents.  In  excep- 
tional cases  it  is  reported  as  low  as  10  cents,  and 
Mr.  Del  Mar  discusses  an  unusual  case  at  the  Gold 
Hunter  mill  in  Idaho  where  a  feed  with  94'  ol 
plus  35-mesh  material  was  ground  to  a  discharge 
containing  30%  of  minus  200-mesh  pulp  at  a  cost 
of  7.3  cents  per  ton.  this  including  consumption 
of  pebbles  and  lining,  repairs,  and  power.  Im- 
provements in  tube-milling  that  would  reduce  the 
cost  on  average  hard  ores  to  20  cents  per  ton  or 
less  would  open  up  enormous  possibilities  in  the 
treatment    of   low-grade   ores. 

Mr.  Del  Mar  describes  in  considerable  detail  all 
the  well-known  mills,  the  Abbe,  Herman. 
Chalmers,  Hardinge,  Marcy,  '  Compeb,'  and 
Marathon,  and  he  explains  the  special  functions 
of  the  different  types  in  grinding  for  concentration 
and  for  cyaniding,  making  comparisons  illustrated 
by  screen-analyses  of  the  products.  He  also  goes 
into  detail  concerning  the  factors  that  govern  capa- 
city, the  heat  generated  in  crushing,  the  relation 
of  coarse  to  fine  ore  in  giving  capacity,  and  the 
influence  of  variation  of  feed  unnn  efficiency,  an 
well  as  the  proper  dilution  of  pulp  to  obtain  the 
best  economic  results.  The  book  gives  abundant 
data  regarding  the  El  Oro,  Globe,  Osborne,  Miami, 
Komata.  Liberty  Bell,  and  other  liners:  feeding 
and  discharge  devices  :  power  requirements  ;  de- 
tails of  mounting,  foundations,  and  other  practical 
matters  which  are  important  in  operation.  One 
chapter   is   devoted   to   amalgamating   in    tube-mills, 

and  another  to  grinding  for  flotation.     It  i?  ri 

nently   useful  and   usable  book,   that   will   commend 
itself  to  engineers  and  mill  operators. — (W.   A.   CM 
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°,">9.ir>.  William  Hawthorn  Johnston  (1),  Charles 
Ewald  Francis  (2).  Improvements  in  means 
for  automatically  tipping  trucks  and  like 
vehicles.     21.10.16. 

This  application  is  for  an  improved  means  of 
automatically  end-tipping  trucks  in  a  revolving 
tippler. 

A  hooked  lever  is  fixed  on  the  base  plate  of  the 
tipoler.  so  shaped  that  one  end  engages  the  front 
axle  of  the  truck  while  the  other  end  is  h°ld  down 
by  a  spring.  This  end  of  the  lever  is  extended  to 
engage  with  a  second  lever  ft^ed  on  the  track  on 
the  incoming  side  of  the  tinnier,  and  so  arranged 
th't  the  incoming  truck  denresscs  the  outer  end 
.and  raises  the  inner  end.  thus  operating  against 
the   spring   on   the   first   lever,   releasing   the   front 
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The  fi  -11  \\  ing  was  the  attendance  al  the 
meeting  oi  the  Societ\  called  for  the 
October,  1917.  Mr.  '  G.  Hildick  Smith 
(President),  Messrs.  H.  A.  White,  F.  W. 
Watson,  K.  M.  Weston,  J.  E.  Thomas, 
Prof.  G.   11.  Stanley  (Members  oi  Council) 


Et.  W.  Bennett,  R,  C.  II.  Cooke,  G.  VIelvill, 
•  I.  Thorlund  (Members),  0.  A.  Gerber,  J.  A. 
Woodburn  (Assi  ciates I,  L.  1 !.  Eames  and 
Fred    Rowland   i  Seen  I  iry). 

For  the  tirst  tim  -  ace  the  Societj  was 
founded, «there  was  no  qu  mm  of  members, 
and  ili.'  proceedings  were  merely  informal. 
Mr.  Eames  kindly  read  his  paper  on 
Diaphragm  Pumps,  which  \\a-~  received  with 
appreciation,  and  the  contributions  to  dis- 
cussi  m  were  handed  in  for  publication. 


THE    APPLICATION    OF    DIAPHEAGM    PUMPS   TO    METALLURGICAL 

WORK. 


By  L.  B.   Eames,  M.Am.I.M.E. 


The  diaphragm  pump  was  first  used,  so 
in  as  1  know,  as  a  hand  pump  for  clearing 
How  excavations  of  water.  It  was  and 
is  popular  with  contract  irs,  as  it  can  be 
made  portable  and  can  be  operated  by  hand. 
I  have  no  doubt  thai  diaphragm  pumps  are 
d  'mil:  their  bit  in  Flanders  to-day  in  k  :eping 
the  trenches  drj 

The  fii  -i  metallui  gica  I  use  Ecr  the  pump 
with  which  1  am  familiar  was  a  cireulal 
pump  fi  i  keeping  the  loading  vat  of  a  JM 
filter  plant  clean  and  the  pulp  uniform.  It 
has  been  used  also  in  chemical  processes, 
where  acid  material  is  to  be  handled  as  in 
leaching  copper  bearing  slimes  and  in  the 
manufacture  oi  phosphoric  acid.  The  prin- 
ciple use  has  been  in  counter-current  decan- 
tation  plants  for  controlling  Dorr  thickeners 
i  I  transferring  pulp  between  them  A 
thicker  and  more  consistent  underflow  can 
be  secured  bj  means  of  it  than  by  anj  other 
i   .  ih.it   has  been  tried. 

The     pump     mighi     be    di  sci  ibed     as    a 
chamber  clos  'd  on  t he  upper  side  bj   a  fle  . 
ible    diaphragm.     The    suction    pipe    i  □ 

ba  se     of     the     chamber,     while     I  he 
takes    pi  ice    through    the    centre 


of  the  diaphragm  at  the  top.  Suit 
able  valves  are  placed  al  the  suction 
and  discharge  openings,  while  a  con- 
necting rod  attaches  to  the  upper  valve 
seal  through  a  yoke.  Through  this  yoke 
the  centre  of  the  diaphragm  is  given  a  short 
reciprocating  travel,  while  the  rim  of  the 
diaphragm  is  last  to  the  rigid  walls  of  the 
chamber.  This  causes  the  volume  of  the 
mber  to  alternately  inere  i  -■■  and  de- 
se,  resulting  in  a  pumping  action.  The 
liquid  after  passing  through  the  upper  valve 
-  ,1  charged  through  an  open  spout .  The 
diaphragm  is  a  dished  rubber  sheet,  15  in. 
in  diameter  with  a  6  in.  hi  tie  in  the  centre 
for  the  valve.  It  is  about  I  in.  thick,  and 
has  a  single  ply  of  looselj  woven  duck  im- 
bedded  in  it. 

There  are  decided  limitations  to  the 
ability  and  usefulness  oi  the  pump. 
It  raises  material  by  suction  only,  so  that  it 
e  m  nevei  be  used  for  high  lifts.  The 
height  ei  the  lift  is  further  limited  bj  the 
abilitj  oi  the  diaphragm  to  stand  up  under 
the  combined  tension  and  distortion  caused 
l,\  the  action  ol  the  pump.  In  case  the 
n    becomes   clogged,    a    nearh    perfect 
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.  and  n  tight  when  installed  would 
develope   li  aks,  due  to  « ood  ] 
catching    in    tin  I 

\    i  ■    i    pidh,    enl 
11  ug    id  on  "i  the  pulp  passing  I 


■"sz/iSo/*,. 


1 ' iii  [ilii.i    in   I'u ii< j> :  l'lan. 

that  tin    gre  iti  could  no!   prevent 

percnai   ml    leak   in  .1   few 

days'  time.      After  various  types  ol  grid  and 

ball  valves  had   been   tri  d    1    simple  floating 

i    on  a    plane 

valve  con  ft  rubbei 

I    a1    the    bad;    I 
plate,   and  1   to  its    seat    \>\    c  isl  -iron 


0 1  11      The   firs!   one   1  ried   was   rem* 

inspection     ai  nth   .     during 

me    it    had    pa      d    approximately 
lid         1         eat  was  in  per 
on  the  nil 
disl  ncl  Ij  .     The    rubber    seat 
has    the    added    ad\  antage    thai    it    can   be 
I  and    later   i  urned   over  and    replaci  d 
ivithi  ■ :     the  pump  apart,  «  hile  metal 

must   gi    1 .    the  machinist   fi  n-  repairs, 
pipe  1-  either  .">  in.  or    I   in.   to 
in     the     thick     material 
This  gi\  es  a   \  el<  city  ol  20  Et.   to 
In  it.   per  minute  at  ordinary    speeds.      For 
'  erj  reason  it  is  nece  --•  n,\  that  the  pulp 
pumped  should    be  kepi    thick   unless  abso- 
lutely  free  fri  ina   sand  as     1  n    \  el<  ici 
I    .1    proportion   ol   sand  drop- 
oul    ol    the   st  rea  m    h  <  mid    soon   choke 
the  line.     There   is  ne\  er  any  trouble   fn  m 
this  cause  when  the  moisture  is  belov   5i '    . 
ej  i'u    1  In  iugh   the  pump   m  13    stand  idle   for 
se^  era!  hi            I       to  lack  ol  pi  >\\  er  or  ot  her 
cause,      V\               normal  thick  pulp  it  is  not 
1   -in  ill  pebbles  and  e^ en  sm  ill 
metal  objects  like  mils  to  pass  through  the 
:    imps. 

I    ir   the   low    lifts    used,    p    ver   is  a  Imi  1st 

negligible.      It   is  seldom  eas^   to  get  a  mea  ■ 

■ir hi    "ii    such    small    amounts,    but    in 

one    111-1  ance   \\  liere  '2 1    triple   pumps  or  72 

diaphragms  were  run  from  one  motor  through 

al t    1  "in  11 .   "I   shaft  ing,    the   motor  inpul 

was  111    H.P.     These  pumns  were  averag- 


Siii-t'ini  Connection  for  Diaphragm  Pump. 


11  its  li  im  er  side.      En  this  valvi 
■  ■I    the   -''at   is   wa 

rit,  waste, 

her  foreigi ttei   that   lod  •    will 

1  on  the  n ex t  strol 

rubber   valve   will   cl     1      "    >    tlii    e 
i  i  .        11  d  pre  vent  th  1    d  1 
With  tin--  t\  pe  cast  - 

iroi 

s,,it   rubber 


ing   IT  stroke    per  minute,  and  lift  ing  a  bout 

I   11 .,  and   bandied    1 ,61 K '  tons  per  daj    four 

I  imes,   or  6, 100  tot      pel     laj    1  race      1  !apa 

citj  rned  1  peed   w  ith  a 

[ley,    or   by    varying    the    length    ol 

troke.     1   prefei    the  change  ot  speed  because 

i   requin  ■  no  tool   .  and  1  perati  irs  will  do  it 

eonditi"         n  quire    it.        \  1  mi  ispheric 

air   admitted    lo    the    pump    chamber   bj    .■» 

ca ■    used    1      reduce 
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Robert  Lindsay— Notes  on   Treatment  of  Pilgrims  Rest  Ore. 


usually  a  considerable  reserve  ol  finished 
pulp  in  the  vat,  ami  this  must  be  exhausted 
or  built  up  before  a  change  is  required. 

To  conclude,  it  may  be  said  that  while 
the  diaphragm  pump  has  definite  limits 
tions,  due  to  its  vacuum  litl  and  to  the 
nature  of  the  diaphragm,  still  for  low  lifts 
on  gritty  or  acid  material  it  furnishes  a 
reliable  and  cheap  means  of  controlling  and 
lifting  liquids  and  pulps. 


NOTES  ON  TREATMENT  OF  PILGRIMS 
REST  ORE. 


By  Robert  Lindsay  (Member). 


( Prnted  in  Journal,    April,   1017.) 


REPLY  TO   DISCUSSION. 

Mr.  R.  Lindsay  (Member):  I  must 
thank  the  President  and  members  who  took 
part  in  the  discussion,  and  a  few  of  the  con- 
tributions call  for  a   reply. 

An  analysis  of  the  ore  asked  for  by 
Messrs  Crosse  and  White  is  given  in  the 
July  Journal,  p.  "27. 

Mr.  (.'losses  contribution  to  the  discis- 
sion was  somewhat  disappointing,  especi- 
ally in  view  of  the  fact  that  he  had  spent 
many  months  in  the  district,  and  had 
devoted  his  whole  time  to  experimenting 
with  the  ore  on  the  farm  Frankfort  in  this 
district.  Mr.  Crosse  mentions  the  benefi- 
cial effects  of  air  agitation,  which  are  un- 
doubted; but  something  mere  than  this 
was  surely  required  as  the  process  outlined 
by  .Mr.  Crosse  has  not  been  followed  by  the 
parties  concerned,  who  are  to-day  not  work- 
ing any  profitable  process  on  their  8  dwt. 
ore.  It  would  have  been  interesting  to  hear 
from  Mr.  Crosse  just  what  difficulties  he 
encountered  when  conducting  his  experi- 
ments., what  total  extraction  was  shown, 
and  the   cost  of  obtaining  same. 

Mr.  H.  A.  White's  suggestion  regarding 
the  removal  of  the  copper  i  r  tic  influence 
of  its  presence  by  other  than  acid  re  agents 
is  interesting,  and  recalls  the  experiments 
of  Jannan  and  Brereton*  on  the  use  of 
ammonia  and  its  compounds  in  cyaniding 
cupriferous  ores.  The  object  which  these 
investigators  hid  in  view  was  the  "  dis- 
covery  oi  some  solvent  possessing  a  more 
highly  selective  action  for  gold  in  the  pre- 
sence of  copper  carbonate  than  is  possessed 
by  potassium  cyanide   itself.    Such  a  solvent 

•  Trans.  I.M.M.,  vol.  xiv.,  p.  289. 


would  render  possible  tl xtraction  of  gold 

from  oxidised  cupriferous  ores  without  a 
large  consumption  of  the  solvent,  tnd  the 
solutions    would    be    less    cupriferous    than 

plain    cyanide    solution.      This    Inane    so,    the 

zinc  box  difficulty  would  be  greatlj  modified 
if  not  wholly  overcome."  Although  Jar- 
man  and  Brereton's  results  showed  thai  a 
mixture  oi  ammonia  and  potassium  cyanide 
forms  a  much  mere  effective  --Kent  for  gold 
and  dissehes  less  copper  than  does  potas- 
sium cyanide  alone,  thej  held  out  do  strong 
hopes  that  such  solut  •  m  as  were  emploj  <■■! 
in  the  experiments  would  work  profitably 
on  a  large  scale.  Moreover,  the  experi- 
ments did  not  admit  of  the  investigation  of 
the  important  question  of  recovery  of  the 
gold  and  copper  from  the  solutions  and  the 
fouling  of   these    solutions. 

J.  Irving!  describes  a  proci  3s  of  leaching 
ores  with  sulphuric  acid,  and  although 
rather  outside  tic  scope  of  cj  inide  opei 
tions  proper,  it  is  worthy  of  note  in  so  far 
that  a  fairly  high  gold  and  silver  extraction 
is  claimed  when  salt  is  added  with  the  acid 
liquors.  The  method  is  describi  d  as  leach- 
ing with  sulphuric  acid  and  recovering  the 
copper    by    precipitation    on    iron    with    the 

ception  that  in  this  instance  the  iron  is 
not  all  lost,  and  the  process  is  cyclic  in 
operation.  The  solution  from  the  cement 
copper  vat  is  pumped  back  on  to  the  ore 
charge  as  a  preliminary  wash  previous  ti' 
the  acid  wash,  and  it  is  claimed  that  this 
reduces  the  acid  consumption  on  ores  con- 
taining considerable  quantities  of  acid  c<  D 
suming  material  such  as  lime,  etc.  Further, 
that  with  the  addition  of  salt  and  working 
on  raw  material,  gold  and  silver  is  removed 
with  the  copper  at  one  and  the  same  time. 
the  extraction  varying  in  different  ores  from 
56    —92     Cu,  60%— 83      \.g,   II    —75     An. 

Although  :h"  process  above  outlined 
would  appear  to  be  applicable  <>nh  to  ores 
containing  high  percentages  "I  copper,  it'  is 
of  interest  from  the  point  "I  view  that  gold 
and  silver  can  be  extracted  by  it  in  fairly 
large  proportions. 

In  further  reply  to  Air.  While  regarding 
the  action  of  copper  compounds  in  decreas- 
ing gold  extraction,  it  ma\  be  stated  that' 
the  extract i.ni  is  affected  by  the  rapi  i 
e  I  action  in  cyanide  strength  of  solutions 
already  very  weak,  and  that  is  why  a  1  5 
day  treatment  is  required  for  sand;  also, 
the  copper  remaining  in  the  residue  (aln.ni 

'!'<  lb.   per  ton  at  Vaalhoek  plant  I  has  a   coli- 
t  Bull.  1..M  \1  .  No.  153,  l>.  37. 
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ble  pi 
I  with  it. 
Messrs.    Thomas   and    Melvill's   i 
pper  iii    I;  Hi. i  ore,  and   .Mr.    i 

ontaining 
i  Table  amoui 
with  • .  hut  the  Pres:deni 

that   tin-   quantity  pper   in   the    Rand 

hank,  t    is  practically   negligibli  I   think, 

The  large  amount   ot   gold-bearing 
solution     by-passing     the     extractor    bi 

5   Mi-.  Wartenweiler,  is  carried 
a  large  quanti- 
very    low-grade    solutions    going    I 
the   i  I'll.-  amounl   of  l'^IiI 

by    each    wash    is    very    small    even    when 
>ntact.     'I 
le   gold    is  pi  tallic 

form  along  with  the  copper  in  til''  first  com- 

illy  no  black 
gold   slime    found    under  tin-   screen    ti 
Tin-  metallic  gold  Bakes  '-in  be  easilj 
in  ill''  acid-tt  when  thinned 

i    with  water. 
1   musl    thank   Mr.    Andrew   King  for 

study  • 
r   is  appi  Mr.    K  3  not 

• 

the   overflow    from    tube-mill    feed    con 
return  sand  spitz,  hit   bj  ilook 

■  1  -liing 

1 1  "  "s  thai  introduced 
by  Mr.  Brazi  •.  and  it  :_'ives 

I      Tl      top   vat    in  irked 
V  is  no!  tor,  hut  wholly 

-.  and  tl 
I  •   gold    in    1 
collectors   overflow    does    nol    arise.        T 
sand  las    drainings  shown  I      IK  a 

little  high  in  cyai  gth .  and  an 

wash    with    1 

slim.'  planl   -  027 

KCN    when    time    1  Mi 

Km:  -  mi  incre  sed  rutio 

.■mil      fewer     I  This     has     been 

I  mi  1 1  \  tin 
the  colli    '  of   12  I 

1  of  transfers  were  reduced  by 
tux  mill     ilw  sull  :     1111 

'      -'       :       I 

:|      ill 

the  :  Mr.   King  refers  to  the  unusual 

t    for   slim,,    soln! 
ntly  cleaned  out 
1    16  Id. 

I  lb.  dry  slime  per  10  ition       1 

"iih 


Mr.  King  may  determine  whether  he 
is  correct  in  assuming  that  tin-  s<.lu- 
cloudy  than  else- 
where. Verj  little  ore  slime  reaches 
tin-     extractor     boxes,     of  -  30 

gold     slime      for     smelting     would      bi 

rrei  ]        •'  iky  nature  of  the 

slime   (which   soon  ci  •  ;    •    : 

well  as  thr  quantity 
It  iii  ntioned  that  experiments  n 

-•in'  -     go  with  the  objeel  "t  installing 

itters'    ti:'  that 

Uing  thr  filter  was  aban- 
■  I. 
Mr.    I.     W     \|  icer's  contribution   to  the 
discussion  is  most   welcon  has  hail 

the  experience  •  •!  experimenting  on  01 
the   local   ores  on   a    working    -  II  - 

■  iry   trials  on  tin-  ore   pre- 
vious suitable  plant 

iiiu-h    interest,    and   he   appean 
maki  '        grind- 

ing action  of  the  slow-spi     i  Lane  mill.    Mr 
Mac  i  's  ■  _  attached 

to  th  r  particli 

hv  the  t  T.G.M.E    Central 

Works  over  I  ii 

■is  showed  that  tr<. in  13,000  tons  of  ore 
milled   nol    more  than  o~~>  ton  ol  concen- 
•   I   dwl     per   ton   could   be 
collected. 

Mr.    Macer  gives  his  total   extraction   at 
92    .  which  is  fully  2     below  that  obtained 
.  and  he  inviti  s  d  n  on  (1)  selec- 

tive '  mill.  (2)  continuous 

■  on,  and  (3)  precipitation  'i 
in  the  presence  "f  cop] 

Regarding  il>  and    2),   Mr    Macer  makes 

it  rather  difficult  to  discuss  them,  as  he  has 

mportant    item  for 

instance,    a    statement    of    the   cost    of    install- 

ing  th.'  Lane  mill,  its  capacity  and  running 
le   period,   •  ■!    say.   six 
ihs   actual    runnii  would    h 

been  useful.    Regarding  (3),  this  has  alreadj 

been   dealt    with    in   the   paper  with    the   ..mis 
that    the   zinc   in  cut    to     .,',,-,     in.    thick- 
this  being  the  most 
Mr.    II      \     White's   further  contribution 
to    the    discuss  011  to    hand    after    the 

•  n   n rit t .ii.     'I'h.    qui  - 
use  ,.i   ammonia    in   some   form  has 
dy   been  dealt   with,  and  the  writ. 
much  indebted  t"  Mr    White  for  the  infor- 
that    the  manufacture  of  carbonate 
of  ami South  African  industry, 

all  I    possibly   it    is   '  i   at    a   price   which 

will 

in.. tit  ible    use   .  in   >■[<]•■  -    and 
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provide  matter  for  an  interesting  future 
paper.  The  precipitation  of  the  copper 
tn  in  such  solution  could  be  accomplished 
by  slightly  acidifying  with  sulphuric  acid 
before  coming  in  contact  with  the  iron. 

Tube  Mill  Plant.— Mr.  White  makes 
reference  to  the  low  production  of  -90 
grade  per  tube.  It  is  found  that  the  finer 
the  pulp  a  lower  tonnage  must  be  fed,  thus 
giving  a  low  tube  mill  efficiency.  It  pyrites 
had  been  present  in  the  ore.  and  such 
pyrites  carried  the  gold,  it  would  be  better 
to  let  the  mill  pulp  go  to  two  tubes,  classify 
the  tube  mulct  pulp,  and  pass  the  coarse 
portion  to  the  third  tube  mill.  A  higher 
tube  mill  efficiency,  of  course,  would  be 
obtained  if  fewer  stamps  were  used  with  a 
coarser  screen,  hut  this  is  beyond  the  juris- 
dietion  of  the  writer. 

Sand  Treatment. — Mr.  White  says  "  an 
examination  of  the  chart  supplied  indicates 
licit  probably  the  gold  is  all  dissolved  during 
the  first  five  washes."  The  chart  does  not 
indicate  this,  but  shows  that  the  average 
residue  after  the  first  five  washes  to  be  2"6 
dwt.  The  reason  for  by-passing  is  this: 
that  early  leadlines  from  one  charge  show 
.-is  high  values  in  cyanide  and  gold  as  if  one 
were  treating  Rand  ore,  while  a  few  days 
later  teachings  from  another  charge  show 
no  free  cyanide  and  very  little  gold  until 
the  fourth' and  fifth  days. 'Would  Mr.  White 
pass  such  solutions  to  the  boxes:'  The  pre- 
treatment  is  designed  to  meet  these 
variations  and  to  avoid  the  procedure  of 
jing  these  solutions  to  boxes  one  day  and 
by-passing  them  the  next. 

The  figure  of  6  lb.  of  lime  per  ton  of  sand 
is  not  a  misprint.  The  lime  consumption 
is,  and  appears  to  be  due  to  the  presence  of 
i  k>  - ely  combined  silicic  acid  in  the 
ore.  This  point  will  presumably  have  to  be 
kepi  in  mind  when  using  any  process  in- 
ing  the  use  of  ammonia. 

The  -lime  solution  clarifiers  are  20  ft.  dia. 
by  5  ft.  deep.  Across  the  middle  of  the 
vats  a  double  sheet  of  cocoa  matting  is 
led,  and  is  fastened  to  the  sides  and 
bottom.  The  solution  riows  in  on  one  side 
at  the  top  and  escapes  near  the  top  at  the 
opposite  side  into  another  similar  clarifier. 
The  vats  are  thus  always  full  of  solution 
and  any  fine  slime  in  suspension  becomes 
igled  on  the  surface  as  there  is  not 
great  force  behind  it  to  drive  it  through. 
As  the  slime  slowly  accumulates  on  the 
matting  it  gradually  falls  tc  the  bottom  of 
the  vat.  leaving  a  more  or  less  clean  surface 


exposed  for  a  long  time.  It  suits  the  local 
slime  very  well,  and  avoids  the  continuous 
cleaning  oul  oi  sand  filters,  but  to  say  that 

it    is   super;,  ,r  t,,   Kami   practice   would   hardly 

be  a  tan-  statement  until  it  had  proved  suit- 
able to  band  ore  slime,  ami  which  is  doubt- 
ful. 

I  must  express  pleasure  of  having  had  the 
opportunity  el'  discussing  the  metallurgy  of 
the  ores  of  the  Pilgrims  Rest  district — a 
district  which  has  still  a  future  before  it. 
when  its  various  ore  not  yet  worked,  are 
made  amenable  to  profitable  treatment,  as 
they  undoubtedlv  will  lie 


SOME    NOTES    ON    EXPLOSIONS     OF 

FIRE    DAMP,    AND    OCCURRENCES 

OF    GOB    FIRES    IN    NATAL. 

By  Messrs.  J.   E.  Vaughan  (Member)  and 
I'.   A.   Steart  (Associate). 

(Printed  in  Journal,  June,   1917.) 


DISCUSSION. 

Mr.  W.  Taylor  Heslop  (Member):  Messrs. 
Vaughan  and  Steart  do  not  claim  to  have 
raised  any  special  new  points  in  the  half 
of  their  paper  dealing  with  explosions  of  fire- 
damp iir  coal  dust,  but  their  paper  is  suffi- 
ciently suggestive  to  call  for  comments  on 
one  or  two  points.  They  state  :  "  We  have 
little  hesitation  in  saying  that  all  of  these 
(explosions)  would  have  been  prevented  had 
the  present  mining  regulations  been  in  force, 
and  what  is  more  important,  rigidly  adhered 
to  by  all  concerned."  This  paragraph  is 
like  the  proverbial  bee — the  point  thatreallj 
matters  is  in  its  tail.  Regulations  may  be 
framed  after  careful  consideration,  and  em- 
bodying the  results  of  long  experience,  but 
in  such  a  case  the  ratio  of  human  fallibility 
and  frailty  steps  in,  and  altogether  upsets 
the  calculation.  The  Inspector  of  Mines 
can  easily  say  "  the  regulations  are  there, 
and  they  must  be  observed."  The  mine 
manager,  on  the  other  hand,  knows  very 
well  that  he  is  working  with  imperfect 
human  tools,  from  his  staff  down  to  the 
humblest  nigger,  and,  however,  much  he 
may  work,  or  however  strict  he  may  be,  he 
knows  that  regulations  will  be  broken.  He 
has  therefore  to  put  his  precautions  for 
safety  on  a  broader  has;s  than  the  limits 
of  mining  regulations,  if  he  wishes  to  work 
with  effective  safe-guards.  The  writers 
specify  four  different  direct  causes  of  explo- 
sions. 


102 


Tin  Journal  o)  Thi   CKemii         '•!     <llurgieal  nml  Mining    -  -    Uh   Africa.    Oct.  1917 


I,  •  Emulations  for 

red  hypo- 

i.d  other  acci- 

t  the  top,  an  over-anxious 

i  much  about 

■  i  it  j  .ii :    and  rid 

■< 
lying  the  price  of  safety,  and  takes 
undu  kind  of  spirit 

may  filter  down  fi  official  if'  another 

until    it  ili«-'   lowi    t  |  oi    em- 

pit.;. 

\t  another  mini  r,  in 

waj  or  other,  doi  mi  for  much, 

and  it   is  the  refuge  ' 

cular  mining  field.  Naturally, 
in  such  case  the  ratio  of  human  fallibility 
is  unduly  high,   and   the   effei  win? 

i  s  unmistakeable. 
Lei   us  turn  to  ring  pi   i 

A    manager   maj    have    been  over  anxious, 
ied  his  vei  tices  so  c 

he  has  i 
his  air  current.   Another,  b  Eul  timber- 

ing, ■  led  falls  i  t  i  old  workings  which 

re  «  ith  air  currenl  o  on. 

■  \  may  b  ned  i  arietj  i  ii 

nil  1 1 \-  careful  study,  or  otherwise, 
'i  ii..  i hods,  alt.  gether  apart 
from  regulations.       L<  i     me    give 

years   ago    I    ni  I 
that    in  development   drives  the  pressui 

ting  of  knu- 
ri   the  t  '.'■ 
\  series  oi  boreholes  liberated  the  fire-damp 
at  points  whei  taken  direcl 

returns,  and  relieved  the  roof  pressure. 
Later  t »n  drives  through  a  d\ ; 
top  seam  and  the  other  in  the  bottom  seam, 
liberated    hardly    any  gas,    until    the    sum.' 
lamina!  ed  sai  I  In  sted  I  hn  mgh  to 

make  the  return  M  ben,  very 

quantil  In 

i  a  tctions  of  the  In 
stitution  oi  Mining  Engineers  Dr.  J    S    Hal 

■  1  i-  ; 1 1 1 1 1< isl   imper 
nfirming   my    practical 
the    permeable    sand 
the  conduit  Thai    i 

-    a    distinct    practical    bearing   on 

ty,  but  the  mining  regulations  havi 

thing  \\  I  with  it . 

Our  mining  regulations  are  very  full  and 

plete,   and    administered    with    zeal   and 

disc  nt    for  r  1   of 

ty,  we  have  mainly  t<>  thank  improved 

mining   methods,   and    increased   knowledge 

and  skill  bj  all  ranks  from  managi  r  t..  black 

Twenty  years  ago  90     of  the  natives 


were  absolutely   raw.     Now   ?n      have  had 
previous  mining  experience. 
The   wi  mment   on   tc  of  a 

xplosion.      It   is  al.si.hr  _••  ra- 

that    directly   and    indirectly, 
the   two  principal   expl  sions   in   Natal 
nothing  less  than   £150,000,  and  neithi 
fully  paid  for. 
When  we  turn  to  gob  fires,  the  writers 
the  paper  give  us  the  benefit  ol  many  origi- 
nal   investigations,    and    I    should    liki 
record  my  appreciation  of  the  keen  int 
they  have  taken  in  the  many  scientific  and 
practical   points  in  connection  therewith. 
I,   however,   join   issue   with   them  on   the 
ragraphs,    under    the    head    of 
Causes  3     ntaneous   Combustion,"    I 

may   claim   to  be   the  original  advocate   ol 
the  theory  that   in  Natal  the  anthraeitie 
spontaneous    combust 
the  bitui  That  tl  mpi- 

an.l    I    cannot    yet    give    a    scientific 
ir  it.       There  are.   however,   - 
:ientific   parallels.       We   know 
iBtion     is    dui 
n.   We  also  know   thai  a  very 

- .    inclu  ling    many    .  f 
Ikalies,  have  an  affinity  foi  ifter 

being    exposed    to   calcination    heat,    which 
they  did  not   i  .  fore.    The  anthr 

-  of  Natal  have  been   exposed   to  con- 
siderable   heat    from    the    ig us    rocks   in 

pi.  ximity,    and    that    heat    l: 
chemical    el  ol    yet    d 

mined.     In  e\ erj    i iut bre  ik  ol  spontai 

t  St.  G  '    illierj    I  have 

been  aide  t..  trace  the  origin  hack  to  - 
anthraeitie  coil.    On  the  other  hand,  several 

•    have   1 ii    laid   down    in   goaf   where 

ted,    and 
u  here  the  coal   is  bituminous,  and  no  I 
of  fir.  ;ued. 

It   is  a  well-known  fact   in  Rritish  mil 
practice,   thai    when  a   tire   has  been  extin- 
guished   by    flooding,    it    will    re-start    very 
r  the  water  is  pumped  out.  showing 

that     an    old    tire,    i.e.,    eoal    that     has    been 

heat.  1.  Ily    liabli  heat       If 

of  n  rccenl  lire  has  such  an  effect, 
why      should     the     heal     ol     n     pre-hisl 
plutonic  tire  not  have  the  ~.m.    effect. 
In   using  the  term  anthraeitie  in  this  i 
■     I  take  it  in  its  -  ms,..  i.e.,  that 

the    eoal    has    Keen    subject    in    son 
to   the   heat    of   igneous  action.        In 
nt  coking  in\  -   I   found  tl 

in  an  a   had  been  subjected  to  ign 

ael  ion,    l.eeau-  qualities   had  ' 

slightly     impaired,    although    the 
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only  lost  from  1  to  2  of  volatiles,  and 
still  contained  2n  ol  volatile  matter. 
When  the  writers  therefore  instance  a  recent 
fire  where  the  volatiles  were  '2^  I  cannot 
accepl  that  as  prooi  that  the  coal  had  not 
been  in  some  degree  affected  by  the  over- 
Lying  igneous  sheet,  until  they  can  prove 
that  the  coal  still  possessed  lull  and  unim- 
paired coking  qualities. 

The  writers  quote  South  Wales  conditions 
where  anthracites  and  semi-bituminous 
coals  do  not  fire.  Curiously  enough  iu  the 
Transactions  ot  the  Institution  of  Mining 
Engineers,  Vol.  LIIL,  part  4,  just  to  hand, 
the  President  in  discussing  Dr.  Haldane's 
paper  on  tie-  spontaneous  firing  of  coal, 
quotes  a  letter  from  J.  T.  Forgie,  describing 
how  the  coking  coal  of  Kilsyth,  in  Scotland, 
was  more  liable  to  fire  than  adjacent  semi- 
bituminous  seams,  and  how  that  same  cok- 
ing seam  was  intersected  by  whin  dikes,  and 
in  a  special  case,  driving  through  a  dike, 
the  coal  proved  extraordinarily  liable  to 
rapid    spontaneous   combustion. 

It  appears  from  this  quoted  case  that  a 
coking  coal,  from  which  a  portion  of  the 
volatiles  had  been  driven  off  by  igneous 
heat,  was  more  liable  to  spontaneous  com- 
bustion than  the  remaining  portions  of  the 
a  n-  I  contiguous  to  the  whin  dikes.  It 
appears  that  the  adjacent  semi-bitumi- 
nous,  and  non-coking  seams,  were  not  so 
liable  t<>  fii'-,  even  in  the  places  adjoining 
the  dikrs,  where  they  would  have  been  sub- 
,   t, .  ignei ius  heal 

In    South    Africa    some    non-coking   coals 

have  shown  a  distinct  liability  to  spolita 
neons  firing,  for  example,  the  inferior  cods 
of  Boksburg,  Brakpan,  Vereeniging,  and 
South  Hand,  whilst  the  better  elas-  coals 
■  it  Middelburg  have  been  generally  tree  from 
similar  liability.  That  would  seem  to  point 
nother  cause  of  firing,  perhaps  peculiar 
he  inferior  coals  or  inferior  portions  of 
tic  scam. 

As  Ear  as  Natal  is  concerned,  I  have  yet 
to  learn  ot  a  fire  that  could  not  be  traced 
back  either  to  coal  which  had  been  subject 
to  igneous  action,  in  greater  or  less  degree, 
else  iti,  occurred  in  a  seam  winch  con- 
tained a   band  of  verj   inferior  coal. 

Tic'  evidence  I  have  collected  is  sufficient 
to  justify  further  investigation,  and  its  con- 
firm ition,  either  bj  accumulated  e^  idence, 
or  by  chemical  or  physical  experiment, 
would  justify  managers  in  taking  special 
precautions  when  extracting  coal  near  dikes 
or  intrusn  e  dolerite  sh 

With     tie-     conclusions     drawn     by     the 


writers,    I  with   all  except    the    latter 

portion  ot  No.  6.  The  only  sat.-  mining 
pi  lei  ice  in  building  off  a  lire  i-  to  i  il,. 
fresh  air  in  with  the  woi  long  party,  i 
that  me  in-  commencing  from  th.'  intake 
s-de,  and  qi  it  the  return.  I'n  ler  cei  tain 
circumsl  one,,     building    might     be 

from  both  -ale-,  but  il  thai 
a     door    should    be    left    in    the     last     return 

stopping,  and  not  closed  until  all  tl ther 

stopping s  n ■■  completed.  In  anj  ease,  the 
last  two  or  three  stoppings  are  likely  to 
give  a   considerable  amounl   oi   trouble. 

With  the  possibility  of  explosive  gases 
aceumulating  within  the  slopped  area,  it  is 
always  imperative  to  keep  the  closed  off 
area  a-  small  a-  possible,  and  the  stoppings 
as  (dose  as  possible  to  the  goaf.  In  the  one 
case  (the  Natal  Navigation)  where  the  tin' 
culminated  in  an  explosion,  it  would  have 
been  very  interesting  if  the  writers  had 
given  more  details,  and  could  have  suggest- 
ed   what    were  the  special   condition-  that    led 

to  the  explosion,  and  also  detailed  the 
method  of  sand-filling  adopted  for  the 
recovery  of  the  mine. 


NOTES    ON    THE    SUPPOBT    OF    THE 

I'NDERGROUND   WORKINGS   OF  THE 

MINES  OF  THE  RAND. 


By  Pkkcy  Cazalet  (Meniber). 


SYSTEMATIC  PACKING 

UNDERGROUND    AT   THE    FERREIRA 

DEEP  MINE. 


By    G.    Hildick-Smit'h,    B.Sc.    (President), 
and  Paul  Ski.iiv,  B.Sc.  (Member). 


( Printed  in  Jowrnal,  Jh'ij,   1'JlT  ' 

DISCUSSION. 

Mr.  J.  Thorlund  /Member):  The  authors 
have  brought  forward  a  subject  of  far-ieach- 
ing  importance  in  its  application  to  loin  I 
mining,  not  only  with  regard  to  the  support 
of  workings,  but  to  their  development  as 
well  The    papers    indirectly    add    another 

prop  to  the  support  of  arguments  in  favour 
of  foot-wall  drives,  wherever  consistency  of 
\  alues  permit. 

In  supporting  hanging,  whether  pillar-;  or 
packs  be  adopted,  if  the  overlying  ro< 

sufficient    pressure,    the    result    ill    both    CS 

will  ultimately  be  the  same,  namely,  the 
cohesion   ot   the   particles  of  the  supporting 

medium     will    gradually    be    destroyed     until 

eventuallj    its   stability  depends  on   friction 
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only,  in  other  words,  the  support  bea 
pulverised.     In  old  workings  it  is  often  diffi- 
cult  to  distinguish   a   pillar  from  a   pack   by 
its  appearance.     With  packs  1 1 1 •  -  condition 

red  to  is  atta  lually  without  any 

acti\  I  breaking-up,  whereas  in  the 

of  pillai  i  mpanied  by 

violent  explosions,  with  attendant  dang 

thi     R ibinson  Mine  are  very 
similar  to  ti.< 

Deep,    to   which    it    is   contiguous,    being,    if 
anything,  further  complicated  by  a  system 
running  parallel  with  the  dip  of  the 
reef,    but    ha1 

trend  of  dikes  on  fields  a   very  small 

dip.     In   I  cally  the 

only  pillars  or  "  brae;  gainst 

dikes,  the  adoption  <>f  tie  king 

-    lescribed  by  the  authors,  having 

rendered   the  cutting  of  pillars  linn- 

The     advantages    of     the     reef    packing 

■   in    as    eiiiin  by    Mr.     I 

id  hd    to    by    a    very    striking 
triple    no    this   mi'  Underlying    the 

Main    !;■        I.     d   r  under  a   thin   parting  is 
the     Main     Heel     propel-.       In     some     in- 
stances     the      pai  ting       -      suffic 
enable     the     Main     R  bi      worked 

separately     (to     1 hut 

where     it      i<     too     thin,     the     width 

Mam  Ri  n.  7  ft.,  would,  if  add 

the   original    width    of   the    Leader    bands, 
■    (,,  a  stoping  width  too  great 

g  due 
id  t<>  safety  and   the  low  gold  coi  I 
of  the  Main  Reef.     Consequently  I 
I:  el  was  left  in  the  first  operation  and  the 
Leadei    topi  I  packed,  the  average  stop- 

ing  width  being  84  in.  After  .,  lapse  of 
years  tie  stopi  b  has  settled 

very  considerably   in  somi  little 

I  t:  tin. -rally,  tie-  settling  has  been 
very  even  with  little  breaking  up,  and  the 
hanging   is   now    quite    "  \t    the 

present  time  the  Main  Reef  is  being  foot- 
walled,  the  parting  of  waste  being  used  to 
fill  I  which  are  built  to  replace  the 

Lender  fi'llincs  as  they  arc  extl    eti    I 

radu  '1   exhaust  ion  of  bloc],   ground 
on   the   I  n   Mine  rendered   i 

support  whicl 
ion  of  the  remaii 
and        •  time  would  be  as  efficient 

packing.       With    the   limited    rock 
available  for  packing,  systematic  pigstyeing 
w  ith  8  ft.  >  5  tt    6  in    gum  pol 
ed,  and  h  is  now  been  in  successful  opei   I    - 
tor  some  tour  years      II   is,  of  course,  well 
known     that     timber     is     not     r 


strong  across  the  grain  as  with  it,  owing  to 
ict  that  a  trans'.  'ion 

breaks  tl  to  a  longitudinal 

section  it  separates  them,  or,  the  strength 
along  the  grain  depends  upon  the  strength 
of  the  til  in  on  their  adhe- 

sion.    The  idea,  1 

was  to  pack  the  roelc.  not  merely  tilling  the 
empty  cribs       In  this  way.  though  a  certain 
amount  of  deformation  of  the  timl 
place,   breakii  _  is  not    i  the 

main  '     by   the   packed 

rock  and  the  function  of  the  poles  is  red 
to  preventing  the  pack  from  spi 
ally,    i  in  has  b  'ii  applied  I 

Main    I;     I    I.    ider   and    Main    I 
-,    with    stoping   widths   varying    from 
3  ft.  to  i;,  ;t  .  and  •  o  dips 
with-  lents  from  talk  While 

probably  a  little  moi  sive  than 

packing   it   has   net    all   the  conditions 
that  I  -■  n  from  work  under  such  vary- 

ally   has  the   system 
found  successful  in  mining  Main   !,'•    f 
sepal  in  the  Leader  where  the  part- 

ing      2  r  o\er  in  width. 

\  seel  i  the  old  Wore,  ster  M  - 

in"  worked,  under  a  1-  the  Fei  reira 

.    by   th  -  i.    particulars  of   the 

follow  -       The  Leadi  r  stopes  in  th 

w.  I.-  worked 

entirely  c  ived      The  parting  bet.' 
ler  and    Main    Reel    is  a   coarse   slate, 
intermediary  in  structure  between  the    ! 
I;   i  i    :    itwall  slate  and  the  Norm   '    1 
quartzite,   giving  a    very   friable  and  natur- 
ally   weak    hanging   wall    to   the    Main    I 
I         width    of    thi-    p  in    the 

under  consideration,  •">  tt.  to  7  ft.,  the  hang 
ing  being  broken  at  intervals  by 

<  lid  drives,   the  levels  of  the  W 

not                mding  with  I  the 

I;.  '    Qson,    from    which    the  attack    is 

made. 

"  Punching  "      effect      of  overlying 

Leader    pillars. 
The     Main     lie-  '     '  main 

bands,   each   ."(  ft.    w  idi  I    d   i'.v  a    I 

'    12    in.    to   "J  I    ill. 

Mt  thod   of   Attack.-  The    Man.    Reef    is 
reached   hv    cross  cutting,  which   is  foil 
by   raising   with   air-fed   hammer  drill-      It 
w  hob    methi  d 

for  it  -  Mice.  --  upon   !'•  ndi  1    the 

t,.p  blind  of  reel  so  a-  n                         the 

p  ing.       The  then    widi  ni  d    by 

overhand  Btoping  until  th.                     20  ft 

from   fa.  when   the  hanging  I 
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is  stripped.  Stoping  also  is  done  with  air 
fed  drills  as  the  vibration  caused  by  a  bar- 
»ed  type  of  machine  would  damage  the 
hanging.  Companion  drives  to  the  Leader 
are  earned  on  ahead  of  the  slope  face  East 
and  West,  being  about  12  tt.  wide  on  the 
dip,  thus  allowing  the  first  row  of  pigstyes 
to  be  built  and  at  the  same  time  costing 
little  more  than  ordinary  stoping.  The  face 
of  the  stope  is  carried  so  as  to  su:t  the  pig- 
styes,  leaving  as  little  clear  space  as  pos- 
sible, in  some  eases  only  1  ft.  to  "2  tt.  from 
to  pigstye. 

Details  of  Construction,  etc.,  oj  Pigstyeb. 
—The  cribs  are  built  at  regular  intervals, 
]">  ft.  centres  and  parallel  with  the  dip, 
affording  channels  for  haulage  ways,  ore 
chutes,  etc  The  poles  usr.l  arc  joggled  or 
tin-  surface,  the  depth  of  a  notch  being  J  in. 

For  support  while  building,  two  poles  are 
set  up  on  the  dip  side  of  the  pack.  As  the 
building  of  the  crib  progresses  it  is  packed 
up  with  waste  rock,  which  is  also  built  in 
between  the  lagging  so  as  to  stand  flush 
with  the  outside  face  of  the  pigstye.  When 
the  hanging  is  reached  the  corners  are  tight- 
ened with  hard-wood  wedges  and  waste 
pieces  of  timber  are  split  up  and  driven  in 
from  all  sides  between  the  hanging  and  top 
laggings,  securing  the  crib  from  blasting. 
Tin-  cost  of  building  a  pigstye  in  this  mine 
for  an  8  ft.  stope  is  as  follows: — ■ 
\3  8  ft.  ■  5  tt.  0  in.  poles,  @  I  8  £3  12  6 
2  12  in.  x  7  in.  headboards,  @  ]  2     0 

Xails  16 

1  Rock-waller       10    0 

2  Natives 6     0 


£4  12  0 
A  man  build-  one  pigstye  per  shift,  and 
where  waste  rock  is  available  in  large  quan- 
tities can  build  three  packs  in  two  shifts. 
It  has  been  proved  experimentally  that 
timber  may  be  strained  almost  to  the  point 
of  rupture  without  injury  to  the  material. 
This  is  taken  advantage  oi  when  an  area 
has  been  worked  out,  the  -ticks  being  with- 
drawn and  used  over  again,  and  the  ground 
allowed  to  cave.  In  one  section  of  the  mine 
it  was  found  possible  to  work  downwards  in 
this  way  from  level  t<>  level,  the  stope  above 
having  been  worked. out.  the  pigstyes  were 
pulled  out  and  the  waste  rock'  also  utilised 
in  filling  up  new  pigstyes.  Where  Leader 
pillars  are  observed  to  have  been  left  by 
their  "punching"  effect,  tic  area  is  sup- 
ported, the  hanging  broken  through  and  the 
I  eader  extracted,  waste  rock  at  the  same 
time  being  available  from  the  caved  stopes. 


When  permanent  way  s  pas-  t  lirough  I  hese 
areas  the  channels  aie  secured  by  re-inforc- 
ing  tlie  pigstyes  by  packing  waste  between 
them,  In  stopes  dipping  oxer  i;,  \\  should 
he  possible  to  use  1  in.  lagging  poles,  hut 
tlie  length  could  hardly  be  increased 

For  the  above  particulars  1  am  indebted 
to  Messrs  Palmer  Carter  and  T,  Ban  3, 
who  have  been  instrumental  in  proving  the 
ei  i  inomic  possibilities  oi  the  sj  stem,  w 
will  readily  he  acknowdedged,  when  it  is 
realised  that  with  timber, ,t  upsel  prici  -.  on 
the  Robinson  Mine,  where  there  is  net  to 
lie   seen  an  ordinary  stope    face     r  gang   oi 

over  a  dozen  boys,  the  welkin-  costs  for 
1  ist  year  were  Ms.  '.1,1.  a   ton 

Mr.  J.  A.  Woodburn  (Associate) :  It  is 
most  interesting  to  one  who  lias  for  years 
advocated  coal  mining  pracl  ice  en  the  Rand 
to  reel  the  two  papers  on  underground 
packing    by    Mr.    Cazalet    and    b\     Messrs. 

Smith    and   Selhv. 

Il  is  no  new  thing  to  hear  thai  the  hang- 
ing wall  of  a  reef  cannot  he  kept  from  sub- 
siding, and  that  all  supports  can  only  allow 
the  |{;"t  "1  the  working  to  subside  gradually, 
as  tin-  has  been  an  acknowledged  fael  for 
manj  years  in  coal  milling  districts.  The 
same  problems  were  faced  thirty  years  ago, 
'"id  although  coal  strata  are  more  varied 
and  net  so  strong  as  the  quartzites  over- 
lying the  Maud  conglomerates,  yet  the  Gon- 
dii ion  is  only  a  matter  of  degree,  and  does 
not  differ  much  from  where  three  i  r  foul 
coal  scams  from  three  to  five  feet  thick  are 
being  worked  one  above  the  other  in  the 
same  mine.  The  formation  gradually  sub- 
sides,   and    in    the    oarlj     days    railway    coin- 

l>  inies  bought  up  large  areas  of  coal  from 
the  mine  ov>  ner  t<  proteel  railw  a\  embank- 
ment- and  bridges,  and  large  pillar-  of  coal 
were    lell     iii     to    proteel     houses,     Works    and 

reservoirs.  .Mere  recently,  however,  rail- 
way companies  often  allow  the  coal  to  be 
worked  out  if  done  in  a  systematic  manner, 
and  risk  the  gradual  repairs  to  the  embank- 
ment <  L'  bridge,  as  the  subsidence  is  often 
of  a   veiy    gradual   nature,  and   can    he   looked 

after  and  repaired  at  less  cost  than  tlie  pur- 
chase oi  the  vi  al. 

In  August.  1807.  Mr.  T.  E.  Parrington, 
in  discussing  a  paper  by  Mr.  Andrew  Hurt 
in  the  Federated  Institution  of  Mining  Engi- 
neers, said:  "He  knew  cases  where  the 
Bord  and  Pillar  system  had  been  the  general 
method,  except  under  buildings  where  long- 
wall  had  been  substituted,  "the  idea  being." 
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Idi  I     "that   by  removing  tin    coal  as 

li  ace  took 
. 

i  in  the    Rand,    mining    methods    have 
the  oal '  ti  ing  as  much 

i  d  ;■  thought  for 

the  future,  and  without  anj  defined  system 
bion,  and  now  when  the  evils  result- 
ing  from   want   of   underground  systematic 
working  bead  of 

admitting  that  this  condition  ol  things  was 
onlj  to  i  I.  and  acci  pting  what  has 

■  l;,    been   done   yi  irs   ago    ind 
what  iin-i.ii..  the 

impression  that  the  Eland  is  >■  I  as 

unique,     and    thai  lallj     unique 

method  has  to  be  devised  to  cope  uitji  i1 
in  w  exceptional  condii 

The  fact  is  that  the  Rand  conglomerates 

_    mi'  rbedded   in    hard    quartziti     ovi  i 

inform  in  everj  respi  ct  to  Large 

■  -.I    si  ams,     and    the 

methods     which     have     been     successful^ 

adopti  '1  in  working  these  coal  seams  are  the 

methods  that  should  be  adopted  hi 

In  deep  coal  mining,    Pillar  and   S 

Bo   i    and    Pillar,   or  what  led    in 

and    "  Btoop  and   room  "   working,   has 

i    largely    abandoned,   and    Longwall   or 

modifications  ot  Longwall  siihstitnt.il.  That 

is  to  saj .  all  the  coal   is  taken  out   in  the 

working    and     the     excavated 

matically   built    with    pack    walls    and 

A-  far  back  as  L892,  Mr.  Edward  Wain, 
in     the      Fedi  rated     I  M mine 

Engineei      d     ling   with    Longwall   methods 
ut  work  it  In  \  iew 

extending  use   oi    the    Longwall   method   of 

ii  al st  everj  coalfield  of  the 

kingdom,   the  simplicity  of  ventilation,  the 

reduced   liability    to  accident    Erom    tails  of 

:   i   last .   but   not    li  asl .   thi 

\ii\    great    n  in   the   rust     both    of 

working  the  mineral  and    maintaining    the 

workinge    in   good    Longwall   work,   a>  com- 

par<  '1  in  ith    Pillar   and    Stall    ■  are 

subjects   which    might    well    be   considered, 

I   is  hai'ilK   possible  to  deal  with  them 

within   the   limits   ut    tin--  which     is 

intended  to  !"■  simplj   a   i  >1   bow    the 

■  ii  adapt*  d  I  tns." 

Tin  bc    seam  to 

bhi        and    <  1  i ]  > | > i 1 1 i,-    at  angles  from   1  I 

o  20  degri 

.  1901 .  Mr.  John  Cad- 
man,    13. Si       iii  a  paper  on  the       Mi id< 
Working    Lronst in   the    North    Stafl 


shire  Coal  Field,"  says:  'The  LongwaD 
method  of  working  with  various  modifica- 
1  with  success  in  the 
working  oi  these  ironstones,  although  up  to 
t  \.  ars  the  Pillar  and  Stall  method 
was  universally  adopted. ' 

The  onlj  description  of  Hand  mining  in 
the  past  would  bi  to  call  it  a  distant  relation 
ut  the  Pillar  and  Stall  method. 

It  is  interesting,"  Mr.  Cadman  - 
to  discuss  the  causes  which   led    to    the 
success  'it   one  method  and  the  failure    of 
another  method  of  woi 

The  causes  of  failure  of    Pillar    and 
Stall   system   include:  — 

Uneven  distribution  of  roof  pres- 
sure, causing  the  roof  to  fracture 
and  the  bottom  and  floor  to  lift, 
necessitating  high  and  costly 
timbi  i  expei 
(6)  Exci  ssive  blasting,  by  which  iron- 
me  is  broken  into  smalls. 
I'.m-i  ssi  yard  work  ;  and 

Pillars  become  crushed  and  small 
ironstone  is  produced    in    conse- 
quence. 
Practically  all  thesi  can--.-  of  failure  are 
iiuw  showing  in  Rand  mining,  as  detailed  in 
\l  i    i  lazalet  's  paper. 

The   causes  ot    su  o  --    ot     Longwall, 

man,    are  :  — 

Even  subsidi  nee  and  distribution 
of  roof  pressuri  .  and  the  timber 

ma\    bl  I    and    U8I  d 

again. 

Maximum  advantagi    is  obtained 

nl    the   natural  jointing,   and  i- 

sequently  blast  ing   is  nol   so  ex 
tensiverj    employed    as     in     the 
Pillar  and  Stall  s\-t.  m. 
In   describing  the   timbering   in   detail. 
In-  saj  s ;  — "  h   bi  the  custom   E< 

considerable  number  ol  years  to  taper  all 
props  used  in  the  drifts  to  allow  of  even 
shrinkage   prior   to  the   goaf   I"  ing   packed. 

<  Shocks    ,  « li  n   i  nned  for 

supporting  the  rout  at  the  formation  of  ji^'s 
and  drifts  where  packing  material  is  scarce, 
and  tin    .   .  till,  d  with  dirt.     The 

chocks   can    i  iften    bi    n  coven  <\    after    thi 
uniit   ot  tin  ■  I   usi  I  again  for 

similar  work, 

"Chocks  Iniilt  of  Btone,  called  '  Rifle- 
men,' are  use  1  to  Bupport  drifts     Tin  -.■  are 

sionally  built  of  ironstone,  which  is 
overed.  It  is  usual  to  plao  a 
little  timber  on  top  of  '  riflemen  '  to  enable 
ih    n   to  i  ike   up  the   press 
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It  will  be  seen  from  the  foregoing  quo- 
tations that  the  ore  being  mined  is  ofti  o 
used  for  packing  purposes,  to  be  subse- 
quently recovered,  similar  to  Mr.  Cazalet 's 

recommendation  that  ore  should  In-  used  in 
the  pack  wall  on  Band  mines. 

In  December,  1900,  Mr.  John  Gerrard, 
H.M.  Inspector  of  Mines,  in  his  presidential 
address  to  the  Midland  Institution  of 
Mining,  Civil  and  Mechanical  Engineers, 
speaking  of  profitable  coal  mining  at  greai 
depths,  says: — "In  working  a  seam  over 
five  feet  thick  from  the  surface  downwards 
to  a  depth  of  3,600  feet,  it  appears  to  he 
necessary  to  rely  upon  substantially  built 
pack  walls  supplemented  by  square  wooden 
chocks  in  preference  to  timber  props  or 
bars,"  and  adds:  "  It  is  impossible  to  leave 
other  than  temporary  coal  pillars  at  depths 
exceeding  3,000  feet." 

Mr.  Cazalet  tells  us  that  the  bulk  of 
his  notes  were  written  three  to  four  years 
ago,  when,  as  he  says:  "  The  advocates  of 
waste  in-  ore  packing,  as  shown  by  his  and 
Mr.  Smith's  papers,  were  like  voices  crying 
in  the  wilderness. " 

There  is  a  Wilderness  of  Ignorance, 
which  may  be  cultivated,  but  the  Wilder- 
ness of  Prejudice  is  a  vast  and  barren 
desert,  of  which  the  Rand  has  had  too  great 
an  area. 

In  tin-  Journal    of  June,  1913,  the  pre- 
sent writer  contributed  an  article  describing 
a  method  of  working  by  pig-styes  and  waste 
packs,   and   intermediate    tram  roads   about 
60    feet     apart     between    pack    walls,    and 
showed  a  sketch  which  appears  to  be  much 
the   same    as   that   shown   in    figure    8    of 
Messrs.    Smith   and    Selby's    paper.       The 
following  is  a  quotation  from  that  article:  — 
'  These  diagonal  double  tram  road 
ways  would   have  a  slope  of  less   than 
one  in  three,  and  be  quite  suitable  for 
truck   haulage   on   a    self-acting   incline 
from   the   stope   face   to  each   box  hole. 
.      .      .     These   incline    roadways    could 
be  made  as  the   stope    far,     advanced, 
and   would    be    protected     by    building 
pack  walls  and  cribs  on  either  side  to 
allow  the  hanging  wall  to  settle  gradu- 
ally." 

This  compares  very  closely  with  what 
Messrs.  Smith  and  Selby  sa\  in  their  paper, 
page  15,  as  follows:  — 

"  Intermediate  tracks  are  laid  be- 
tween the  packs  at  distances  of  about 
50  feet  apart  through  the  stop..'.  On 
these  the  ore  is  trammed  to  fixed  fool 

*  Thi'Jmirnat  "f  tii,   .<   i ,  I  „*tit  <<u<>n  <■!   Engineers,   V"l.  XI.. 
N'o.  11,  pp.  305-3'.-. 


wall     chutes.      .      .      .     'I'll-       I  icking 

makes  the   interi liati    tracks 

;  hU  angle  of  dip  '-''.•  degrees  still  more 
efficient,  a-  in  a  large  machine  stope, 
for  example,  ■  ■  >nlj   LOfl . 

from  the  face,  and  a  bench  has  to  be 
.  n  the  i'H''i    and  the  Eace. 
Tho  quick  clearing  n« a\  of  the  bro 
on     is   facilitated   l>\     means    of    small 
trucks  run     -In-,     to   Hi,-    Eace 

It   is  interesting   to  note  in  connection 

with  this  contribution  to  tin-  Journal  four 
years  ago,  that  the  whole  question  of  waste 
packing  was  igi  I  when  bh  discussion  on 
ila-  original  paper  was  being  replied  to. 

The  que!  I  ion  of  waste  or  reef  being  used 
i-  surelj  a  matter  of  underground  condi- 
tions on  the  individual  mines,  and  if  waste 
rock  can  easily  be  obtained,  either  by  waste 
anting  underground  or  by  breaking  into 
either  foot  or  hanging  wall,  then  when  the 
packs  are  built  they  need  not  be  again  taken 
out,  but  if  reef  must  be  used,  then  bj 
having,  say,  50  per  cent,  reef  packs  and  50 
per  cent,  waste  packs,  the  reef  could  be 
-  ,i-i-  v  reclaimed,  and  tin-  waste  packs  would 
help  to  support  the  wall  whilst  this  opera- 
tion was  in  progress.  It  is  interesting  in 
this  connection  to  notice  that  waste  packing 
was  systematically  carried  out  twelve  years 
ago  at  the  Nigel  Mine,  and  tram  roads  were 
laid  right  to  the  face.  The  reef  being  thin, 
enough  waste  rock  was  got  to  supply  all  that 
was  required  lor  the  pack  walls,  and  very 
little  timber  was  used. 

The  whole  question  is  not  so  much 
whether  reef  or  waste  In-  used  in  the  pack- 
ing as,  broadly  speaking,  the  acceptance  of 
coal  mining  methods  and  applying  them  to 
Rand  mining.  This  means  working  more  on 
the  wholesale  principle  than  on  the  selective 
principle.  In  the  early  days  naturally  the 
selective  principle  was  adopted,  as  costs 
were  high,  but  as  costs  were  reduced  more 
ore  could  be  mined  profitably,  an. I  as  mines 
got  deeper  larger  areas  were  necessary  and 
working  tended  gradually  towards  wholesale 
mining.  Mr.  (J.  A.  I  >enn;  .  in  a  recenl 
pap.-r,  advocated  what  maj  be  described  as 
the  extreme  of  selective  mining,  even  to  the 
closing  down  of  tin-  poorer  mini  s,  so  as  to 
assist  tie-  richer  ones  bj  relieving  labour  and 
stoi'.->.  I. ill  to  my  mind  it  is  in  the  direction 
of  wholesale  mining  'hat  the  future  success 
of  the  Hand  depends. 

I  was  greatly  interested  in  Mr.  Cazalet's 
i.  marl  -  regarding  criticism  and  opposition 
by  new  co  id  others  who  though!  I  haj 

-    ' .'    i  th    S    i    I ■    I''"' Engineers,   Vol    w  ., 

p,  l-i>. 
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much  unnec — an    material  am  was 

as  I  had  an  experience  about 

15  years  ago  whilst  raining  a  largi    rich  gold 

in  Rhodesia.     Thi  30ft 

will.-  and  almost  vertical,  and  in  the  oxidized 
nearlj  200  rface  th« 

walls  were  soft  and  friable.  The  uppei 
portion  oi  the  mine  had  bei  n  laid  out  to 
work  the  reef  bj  the  caving  method,  ^orae- 
what  lil'  thi  method  adopted  at  Kimberley, 
I, ut  it  appear  that  the  reef,  which 

ii  hard  quartz  in  large  blocks,  was 

ible  For  tin--  method,   ami   so  work   was 

ii  at  the  bottom  an. I  the  ore  worked  out 
an. I  tin-  excavated  area  filled    in 
with   waste   surrounding   timber    cribs    and 
ore    passes.     Naturally   a  nount     '.I' 

timber  was  used,  but  thi  reel  was  all  sue- 
cessfully  mined  right  up  through  the  ancient 
workings  to  thi    surfai 

There  was  considerable  criticism  "i  this 
n  tin  ..I  bj  -"in.  .it  tli.  .  ifficials,  ami  at  a 
nun.  n.  at-  by .  n  here  their  n  et  w  as  al»  i 
nearlj    v  □   talcosi    schist    walls,   thi 

management  criticised  thi    method  we  were 

t  in;:,   and   called    it    simplj    wastin 
burj  ing  timber,     [ncidentallj .  tin    n    i 
mi-tit  at  that  mine  weri    Rand  men.     In  the 
oxidized  zone  an  attempt  was  made  at  that 
mine  to  work  on  the  shrinkage  mi  thod,  and 
steel  sets  were  placed  in  the  drives  irader- 

commi  ii.'.  -I       In  a 

tew  months,  however,  the  steel    sets    were 

twist. ■'!     and     contorted     and     the     walls 

squeezed  in  towards  thi    reef,  so    that    the 

I  ore   became  wedged  and   packed    so 

I  |j  that  it  would  not  run  to  tin   boxho 

ami  vi  i\  b several  of  these  stop.'-  had  to 

be  abandoned  altogeth 

\\ .  In  l  at  our  mine  mostlj  coal  miners 
from  home,  and  it  was  simplj  thi  applies 
tion  of  the  longwall  system  ot  packing, 
adapt.  'I  to  b  vertical  reef,  which  ■  nabled 
the  miners  to  excavate  all  the  ore  without 
lea\  ing  anj  pill 

t  in  the  Rand .  in  pasi  I  anj  rati 

any  l  mining  methods  w  as 

ignored  as  being  altogether  too  elemei 
for  gold  mining,  and  I  can  ri  call  a  com  ■ 
tion  I  bad  « ith  one  i >t  thi   i  xaminei  -  for  the 
nun.    managers'  certificate  in  the  Transvaal, 
which  ill  this  pi  lint      I  te  was  relat 

in^r  a    few    cases   of    an-w  ers     gn  i  □ 
previous  examination  id  one  candi- 

date wo  d       1 1  '\v   he  «  ould  sin 

erl  i.'.al  -halt  I  000  feet  deep,  and," 
ked     the     examiner,     "  he     actually 


■ 


__■  -t.-.l  sinking  a  circular  shaft  and  lining 

•h  brick." 

The  fact  that  probably  this  candidate 
was  a  North  of  England  man.  and  more 
accustomed    to   circular    shafts     lined     with 

brick,  was  net  taken  into  c  I It 

was  not  Kan. I  practice,  and  therefore  wrong. 
'This  conversation  occurred  a  long  tinn  ago, 
when  the  theory  ot  the  "  brains  to  the 
square  inch  "  was  more  ot  the  nature  ot  n 
iat.  than  an  axiom,  si  no  reflection 
is  cast   on  thi  •    board  ot  examiners, 

who  no  doubt  hilly  realise  that  circular 
shafts,  under  certain  conditions,  are  not 
without  some  merit. 

I  could  L'i\>-  further  examples  from  pei 
sonal    knowledge   where   the    want    of    coal 
mining  experience  led    to    practices    which 
were   inefficient,  such  as  having  to  discuss 

udlj  three  months  the  absurdity  of  turn- 
ing the  vertical  shaft  on  to  a  reel  dipping 
only    1  a  degrees  before  the  idea  was  finally 
abandoned.     Thi   shaft  had  been  laid  oul 
a  bend,  and  the  engine  was  capable  ot  carry- 
much  greater  length  ot  ropi  . 
two  reasons  wen    used  to  justify   making  a 
compound     shaft     under    th.--,     conditions. 

s,  compound  shahs,  and  ore  i.ins,  are 
1 uliailv  metal  mining  practice,  and  any- 
thing that  differed  from  metal  mining  prac 
considered.  Ued 

weight,"  t"i  instance,  to  assist  in  breaking 
the  ore,  has  not  so  often  to  bi  considered 
bj  tin  metal  miner,  though  it  is  a  dailj  con. 
si'l.  iat  ion  li\  tin-  coal  miner.  If  my  memory 
serves  me  rightly,  Mr.  Stuart  Martin  called 
att.  nt ion    to    tin-  years    ago,     an. I 

stated   that   lull  advantage  of  this  was  not 
tak.u  l.\   mam   ..t   the  mines  on  thi 

i 

M r     i  lazalel    has   stated    that     tie  ■ 
considerable  variation  in  the  numbei  ot  > 
worked,   also   in   thi    thickness  an. I    .lip 
thesi    Lit-,  even  in  the  fifty   miles,,!  work 
able   Rand  formation:  but   in  Scotland,  be 
tween  lyrshii  i  ;    linburgh,  a  distam 

about  fifty  miles,  then  Beams,  iron 

p.  beds,  and  shale  beds,  -nee  --hilly 
work,. I.  varying  from  L2in.  thick  t,,  nearlj 
l-jit  thick,  and  from  lying  horizontal  to 
nearly  vertical  in  dip,  and  many  modi! 
tion-  ol  the  Longwall  an, I  Pillar  and  Stall 
methods  ot  w  orkin  \ 

back  as  1895,  Mr.  I;    'I'    Moon  .  ot  Glasgow  . 
in  discussing  a  paper  on  the  banket   forma 
tion   "t   Johannesburg,   said:        The     Rand 
gold  fields  resembled  vorj  closely  tin    Edin- 
h   coal   field      Then  .   for  a  distanc 
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ten  miles  along  the  western  outcrop,  the 
seams  of  coal,  called  '  edge  seams,"  lie  at  o 
dip  of  from  70  degrees  to  85  degrees,  and 
are  worked  at  that  inclination  tor  I. son  feel 
from  tlie  surface,  and  yet  a  mile  back  the 
upper  -.am-  of  coal  are  found  lying  flat. 
The  dip  at  the  eastern  outcrop  is  1  in  5  and 
Less."  Of  Fifeshire  alone.  Mr.  Andrew 
Burt,  in  the  paper  previously  referred  to. 
says  :  "  The  seams  of  coal  at  present  worked 
vary  in  thickness  from  18  inches  to  about 
20  feet.  The  system  of  working  adopted  is 
Longwall  with  its  various  modifications," 
and  in  summing  up  some  ol  the  advantages 
of  the  Longwall  system  says:  "  The  whole 
available  coal  is  wrought,  the  ventilation  of 
the  working  places  is  much  easier,  and  it  is 
as  safe,  as  economical,  and  as  efficient  as 
any  of  the  other  mi  thods  of  working  thick 
seams  of  mineral,"  and  in  December,  1908, 
at  the  Manchester  Geological  and  Mining 
Society,  -Mr.  Joseph  Dickenson,  speaking  of 
the  previous  waste  of  small  coal  in  South 
Wales,  said:  "In  those  days  there  were 
very  few  seams  that  were  worked  clean  out, 
hut  in  some  of  the  thick  seams,  with  Pillar 
and  Stall  work,  the  waste  was  enormous. 
The  difficulty  of  getting  the  colliers  to  work 
Longwall  in  those  thick  seams  was  such 
that  it  was  practically  insurmountable. 
Now.  however,  that  difficulty  had  been  got 
over,  most  of  the  seams  were  being  worked 
Longwall,  ami  there  was  little  or  no  wastr 
taking  place  in  the  workings." 

At  St.  Etienne  Coal  Field,  in  France, 
the  seams  and  methods  of  working  are  de- 
scribed by  Mr.  Hugh  Clarkston  Annett  in 
a  paper  read  before  the  North  of  England 
Institute  of  Mining  and  Mechanical  Engi- 
neers in  December.  L908,  from  which  it  is 
seen  that  the  coal  seams  vary  from  4  feet 
to  80  feet  in  thickness,  and  dip  at  angles 
from  1(1  degrees  to  90  degrees  from  the 
horizontal.  Four  methods  of  working  are 
described,  but  whatever  method  is  worked 
it  is  compulsory  by  law  to  systematically 
and  completely  fill  up  the  excavated  areas. 

Rock  is  quarried  on  the  surface,  and 
sent  down  the  mine  for  packing  purposes, 
so  that  the  four  methods  are  more  or  less 
modifications  of  the  Longwall  system  of 
working,  in  so  far  as  all  the  coal  is  taken 
out  as  the  face  advances  and  no  pillars  are 
left   in  the   workings. 

It   has  often  occurred  to  me  why  the 
cost  of  handling  a  ton  of  coal,  which  bulks 
more  largely  than  a  ton  of  ore,  and  there-    \ 
fore   requires   more   truck   capacity,    should 


be  so  much  less  than  the  cost  of  handling  a 

>>f  oi't'  in  bringing  it  from  the  Eace  to 
the  surface. 

Tli.-  on]-  explanation  seems  to  be  in 
the  more  systematic  manner  in  which  the 
haulage  roads  are  driven,  and  the  more 
wholesale  manner  in  which  the  available 
area  is  worked.  Consequently  it  appears 
that  thi>  nearer  to  wholesale  mining  one  can 
gel  the  more  economical  will  be  the  cost 
of  handling,  and  as  time  goes  on  the  ten- 
dency  on  these  fields  certainly  is  towards 
wholesale  mining.  For  this  purpose  the  lay- 
out in  the  first  instance  must  take  haulage 
and  ventilation  into  consideration,  as  it  is 
practically  and  economically  impossible  to 
efficiently  ventilate  a  mine  if  this  provision 
is  not  made. 

The  first  principle  of  ventilation  is  that 
there  he  two  openings  to  every  section,  an 
intake  and  a  return,  and  the  return  of  one 
section  should  not  join  up  with  the  intake 
of  another  section. 

If  this  principle  is  fully  realised  it  has 
not  yet  been  acted  upon  by  many  mines  of 
the  Rand. 

This  is  where  the  systematic  packing 
of  worked-out  stupes  is  going  to  have  a  very 
beneficial  effect,  as  separate  intakes  and 
returns  can  be  made  as  stoping  proceeds 
by  means  of  these  pack  walls  ;  hut  this  is 
only  one  step  in  the  right  direction,  and 
sections  have  yet  to  be  arranged  with  ven- 
t  Mating  currents  entirely  separate  from 
each  other. 

In  a  recent  report  of  the  Sub-committee 
of  the  Association  of  Mine  Managers  of 
the  Transvaal  it  is  stated:  "With  the 
existing  appliances  it  is  an  easy  matter 
to  get  large  volumes  of  air  down  a  mine, 
but  to  ensure  that  throughout  an  extensive 
mine  every  individual  shall  be  surrounded 
by  a  healthy  atmosphere  requires  the  mine 
to  lie  laid  out  from  the  very  beginning  with 
this  object  in  view."  and  later  it  states. 
"  The  system  of  putting  a  fan  at  even 
level  to  ensure  that  eaidi  shall  receive  its 
exact  proportion  of  fresh  air  would  have 
some  advantages,  providing  the  increased 
probability  of  short  circuiting  could  be 
overcome. " 

It  is  just  because  mines  are  not  laid 
out  with  a  view  to  proper  ventilation,  and 
also  because  the  stopes  in  many  cases  are 
not  systematically  packed  where  reef  has 
been  extracted,  that  short  circuiting  takes 
place,  and  although  a  mine  has  not  been 
laid  out  originally    to  suit,   much  could  be 
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done   in  laying  out    future  development   in 
fresh  ground. 

Jf  small  auxiliary  fans  are  used  tin- 
air  in  mam  cases  may  only  Hated 
back  and  forward  in  t                      I  ion. 

W  hat    would    happen    in    a    I 
mil  do  o  con- 

plate,  an, I  ye(  while  what  actually  .1.,.  - 
happen    in    man 

dramatic-all;,    drastic,    it    is    none    the    less 
serious. 

dust   which  causi  real   mor- 

tality  amongst    miners    is 

'.  which  is  easily  carried  \>\  an  air 
current,  and  if  this  Cum-  dn-t   wen-  tn 

a-  a   noxious  d   taken  out    ot    | 

by    efficient  ventilation,    instead    of    being 
:'H"  '    the   workings,    a 

better   state  ot    affairs    wo     I 
undi 

bained  in  the 
foregoing  report .  "  That  fans  should  be 
stopped  ai   blasting  t  i 

to   allow    men    to  out    of   the    m 

der  ]  ond 

should  no!  bi  u     on. |,  r  efl  cient  con- 

ditions, as  men  should  be  able  to  get  easily 

irway,   or 
■urn  airv. 
It    sufficient    air  were   kept    in  circula- 
pasl  every   u  place  t  his  tin,-  dust, 

I I  .1  out 

ot  i  be  mine  altoget  her. 

W  ith  regard  to  this  subji  atila- 
tion, I  would                         

meter    (the  Bimpler  tin-   better)    b 

-hift    ho.-,    and    I 

■   cord   pel  iodii  allj    I velocity 

ot  the  air  current   at    '  ai  iou     points  in  his 
'i  a  few  months  more  practical 
i  ledge  of  the  actual   ventilating  co 
lion  of  the   minis   would   be   known   than   by 
any    amount    of   air   testing.      Even    it 
•  ,-r\     accurate,     I 
n    by    the    same   person    in    tl 
manner  at  the  same  i  each  time,  they 

would  In-  relatively  correct,  and  any  sud 
changes  caused  by  fresh  ci  ons  being 

ould   !"■   noted,   and   tin-   nece 

:  these  changes  would  he 

I  know  that  the  dusl  sampling  has 
e  quantity  of  harmful 
dust  iii  tin-  a  mines  i~  much  greater 

durii  winter   months   than 

during  the  mo  and 

it    ha     been    suggi  sti  d    that    this    is    partly 

d  bj    im  i-  is.  ,|   ■ ,  i  Mint  ion  stirring  up 


the  dust  in  the  workings,  and  it  is  hinted 
that  inci  atilation  is  therefore  bad. 

hut  probably  a  little  more  attention  to  more 
efficient   watering  during  these  dry    winter 

months  might  have  a  very  beneficial  effect  ; 

certainly   the  quantity  of  fresh   air  should 

not  In-  curtailed. 

In  a   paper  I  re  this   Institution 

si ■  tin  onstruction  of   I 

Johannesburg    Town     Ball*     an    elaborate 

atilation  was  fully    explained, 

surely  if  it  is  necessai  ,.-.  id,,  this 

I  large  hall  al  od  where  2,000  to 

3,000  people   are   to  he  only  for  a    few  hours 

is  still  in,,! ,  to  pro- 

vide  a  still  more  elaborate  system  of  ven- 
tilation where  an  equal  number  of  men  are 
employed    3,000    to    1,000    feet    under    the 

ours   at    a    time. 

Probably    by    using  the  term  elaborate 

the  idea  is  conveyed  that  the  system  is 
necessarily  a  costly  one,  hut  if  proper  fore- 

iken  in  !  it   the  vai 

and  m   man  suitable  pack 

walls,   as  described   in    Messrs.    Smith  and 
Selh\   s     paper,     the     final     result,     in     m\ 
opinion,  will  be  a  reduct  ion  in  mini i 
i   of  an   incri 
Certainly   in  mam    mines  an   idea! 

he    attained,    hut    a    Very    gl  eat 

improvement  In  present  conditions  would 
result,  and  still  greater  improvements  would 

follow, 

Ventilal  ng    i   irrents    underground,    if 

■  :olhd.    have    sometimes    a 
!  a-    manner  of   hehav  lour.       1    i 
known  quite  a  good  i  urrenl  ,,t  air  to  travel 
in    a  direction    for    several    months, 

a  fresh  on  had  been  made 

to  suddenly  turn  round  and  (low  in  the 

reverse  direction.   This  is  where  the  am  mo 

er  in  the  hands  of  the  shift  hoss  v 

he    50    useful,    as    \,.,-\    oil,  ,      it    is    difficult    to 
tell    in    which    direction    an    air    current     is 
flowing  unless  at    blasting   time,   when  the 
e  indicates  this. 

In  .1  hi  ,      I'."",     Mr.    •     I    inner,   in 

a      paper     on  ns      of      Deep 

Mining"     to    the     Institution    of     Mining 

I  is.      slC\s  ;       "  Vent  ilat  ion        VV  ill        hi- 

ll,-eded    to    flOW    at     higher    Veloee  .use 

found    that    men    can    work    in    a    high 

temperature     with     air    at     a     high     velocity 

r    than    in    the    same    temperature,    or 

even    at     a    lower    temperature,    at    a   low 

'  and     adds:  Longwall 

method  ,,l    working   it    is  quite  likely   will   he 

W     II  vl     ht*tttuti:n  ,./  Entp'nttn, 

\iv  ,p  in. 
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universally  adopted  owing  to  its  adapt- 
ability to  a  simple  and  adequate  ventila- 
tion.'' 

As  to  earth  tremors,  it  seems  a  natural 
inference  to  draw  that  these  shocks 
entirely  due  to  subsidence  or  gravity.  The 
strata  overlying  the  Rand  reefs  are  hard 
and  brittle,  and  subsidence  in  the  past  lias 
not  taken  place  by  bending  gradually,  bul 
by  frequent  bursts  of  the  rock  at  the  area 
of  greatest  strain.  When  the  first  burst 
takes  place  the  underground  workings  air 
filled  up.  and  subsequent  bursts  may  not 
further  affect  the  mine,  though  the  shock 
may  be  equally  felt  on  the  surface. 

'  In  December.  1908,  Mr.  William  Bay, 
President  of  the  .Midland  Counties  Institu- 
tion of  Engineers,  gave  some  very  valuable 
statistics  relative  to  surface  subsidences 
where  a  5ft.  scam  of  coal  was  being  worked 
at  a  depth  of  1,600  feet  b\  Longwall  system 
in  a  regular  manner.  These  statistics 
showed  that  although  the  surface  actually 
sunk"  about  18  inches,  the  damage  to  cer- 
tain buildings  was  caused  by  cracks  or 
fissures  in  the  magnesian  limestone  60  to 
80  feet  thick,  lying  practically  on  the  sur- 
face, and  all  oth>ar  buildings  <  - 
damage  altogether.  ' '  At  different  periods 
during  five  years  two  distinct  earth  tremors 
were  felt,  both  causing  some  alarm  in  the 
neighbourhood."  and  "these.''  he  states, 
"  were  undoubtedly  due  to  subsidence  of 
the  strata." 

Then,  Mr.  Jonathan  Piggford,  the  suc- 
ceeding President,  in  contributing  some 
notes  and  observations  extending  over  10 
years,  after  giving  details  of  certain  damage 
done  to  some  buildings,  says:  "  Several 
cases  of  precisely  similar  nature  have 
occurred  at  another  colliery  belonging  to 
the  same  company,  but  in  every  instanci 
where  damage  was  done,  and  the  founda- 
tions examined,  it  has  been  found  that 
these  open  sand  cracks  in  the  limestone 
were  the  primary  cause  of  the  disturb- 
ance;" and  adds.  "The  deductions  to  be 
drawn  from  these  observations  are.  that  at 
a  depth  of  600  feet,  with  a  s  1am  of  5  feet 
to  0  feet  thick,  the  intervening  strata  being 
fairly  well  interspersed  with  rock  bands, 
free  from  sand  cracks  or  faults  of  any  mag- 
nitude, and  where  the  mode  of  working  is 
Longwall.  subsidence-  will  be  so  regular 
and  gradual  as  not  to  disturb  to  any 
appreciable  extent  the  stability  of  buildings 
on  the  surface 

I  have  quoted  rather  freely  from  I 
past     papers,    because    I    think    that    ,:' 


mining   of   the   conglomei  mi   the 

Rand  is  so  nearlj  akin  to  coal  mining  that 
the  experience  gained  in  other  parts  of  the 
world  should  be  made  us,-  of  in  determining 
best  method  to  be  applied  here,  and  1 
feel  sure  the-,,  two  papers  by  Mr.  Cazalet 
and    Mr.    Smith   and   the   d  thereon 

will  lead  to  better  conditions   underground. 
iter    safety   to  life   and   limb.   and.   what 
is  also  a  very  important  matter,  a  reduction 
in    actual    mining   costs. 


A    METHOD   FOE    FURTHER    REDUC- 
ING    CYANIDE    AND    ZINC    CONSUMP- 
TION. 


By    Et.    C.    H.    C ,i  .    1'  C  S.,    A.I.M.M. 

(Loud.)  (Member). 


I'll  ted  in  Journal,  August,  1917). 

ins      rssiox 
Mr.      H.      A.      White        Via  nt  I: 

This  timely  and  useful  pap  r  deserves  a 
thorough  discuss  a,  and  il  would  be  well 
il  our  members  came  forward  with  results 
i  u  hen  reductii  m  i  t  <\\  anide  strength 
was  attempted  at  the  beginning  cf  the  war. 

It  would  also  be  useful  if  sen xplanation 

were  afforded  oi  use  ol  high  c;  aide 
strengths  up  to  0-25 \'  KCN  on  certain 
mines.  For  example,  I  am  informed  that 
on  twi  adjacent  mines  on  the  East  Hand 
the  differenci  in  strength  of  cyanide  used 
on  the  sand  as  strong  wash  is  extraordinary 
— in  one  ei  -  '  1 1 5  KCN  :-  found  sufficient 
while  in  the  ether  0'25  KCN"  :>  thought 
to  be  nee  issary.  It  may  at  cue  ■  be  stated 
that  where  solutions  are  maintained  at  a 
definit  si  i  mgth  the  differenc  ■  in  cyanide 
imption  is  very  much  less  than  a  com- 
p   :    on  ol  the  str<  ngesl  solutii  i  >uld 

i    :nl  one  to  expect.       Tt   is  also  u  1 1  fell  una  t  ely 

true  that  the  more  scientific  practice  of 
idd  ng  a  o  ms  derable  port  ion  i  I  the  cyanide 
red  at  the  point  where  it  can  do  most 
I,  namely,  at  the  head  ol  the  extractor 
3,  has  a  disappointinglj  small  effect  on 
the  total  consumption.  This  pr<  c  dui 
which  is  so  strongly  recommend  d  by  the 
author  :s  one  which  I  endi  rs  ■  the  mi  r  • 
readily,  as  I  suggested  a  similar  practice  in 
June,  1910.*  As  the  author  ably  points 
out  this  method  if  parried  out  systematically 
red  ices  considerably  the  difficulty  of  main- 
taining l  iod  pn  cipital  '•  in  and  also  helps  to 
maim  in  il  irity  of  output  i  t  gold 
from   thi    el    i    op. 

\    I    \    p    i:- 


II  > 
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I  would  al-  support  the  author's 

■  t  to  inci 
temperature 
experiment    on   I  scale,    pi  rformed 

i   that   a   redu 
in    strength   ol    solution    required 

■■y\  in  this  manner  without  any  inci 
in   the   residue  value,   though   b     ■  mp 
exp  i  iment  in  red  I  solut  ion  -  i 

without    the   addition  t,    resulted    in 

inen  I    in   the   residue 

siderablj  b  lyond  the  '-  !  >le  saving 

It   maj   be  well  to  point  out  thai  even  at 
present  p  0'05  lb.  ol  cyanide 

per  ton,  which  is  very  difficult  even  with  thi 
-  i m]  applicat ion  ol    ill  published  in- 
form it  ion,   would    I"-  offset    bj    an   inci 
in  residu  of  0'015  dw  I  I,  an 

amount    well    within    the   range   "I    normal 
vari   tioi  I  nol  verj  far  oul  limit 

ol  accuracy  ol  sampling  and   assaying      I' 
would   al  veil  to   poinl    out    thai    the 

strength    "t    cyanide    solution    required    for 

-I i  —  hit n-ii  purposes  cannol  b 
without    limit .    and    thai    limits   on   vai 

-    in:i\    be    ■  liffei en1       Kb    far   as 

treatment    goes,    I   know  of  no  i 
«  In  i  e  il  nry  to  have  i  he  calculated 

valui  lui  i<  n   ii~  'd 

for    ri    idual    moisture)    g]  I  05 

K('\   but    have   found  that   hi  dues 

are  usually  obi  tin    I  ngth, 

though   economy   in  c  small 

as  so  much  on  ire  cyan  di    musl  I"'  add*  d  to 
boxi  r  *  i  ii    precipitation.     It    n 

ng  would 
probabalj    be    very   beneficial    in   t; 

!  is  available  j  el  the  > 
have  replaced   steam  eng 
li\  .  i  and  so  have  do  b  il  to 

1  canm  i  Ii  a  ve  the  discus 
withoul    again    expressing   my    appreciation 
I  -    usefulness   and    the   desire   that    the 
i-  should  meet  with  a  thorough 
discussion 
The  mi  eting  then  terminated 

Review. 


INTUODUC'J  m\    id    I  Hi:   H  \UEli 
1. 1. i:\iia  I'd 


si  t h  edition,  and 
'    tends   to   prove   that    it    has   un- 
doubtedly  met   a   want.     As  tiie  title  indi- 
uthor  reil  •    ins  pre- 

it     does     not     aim     at     an     exhaustive 
i    the    work    done,    but 
general    brief    survey    ol    the    field,    aceom- 
■d  l'\  su  mental  work  as  should 

-    an   introduction   to  the   particular 
element   chi  i  vesl  :g  ition.     Mos 

lements  with  under  the  follow- 

ngs,  n  'in  ly,  '1  isci i\ i-iy.  occurrei 
n,  the  ]n  and  proper! 

i  \  pica!   fi  irms  i  I 
pounds  and  their  characteristics,  estimation, 

<        and  1  :i  1      WOrk.  Tile 

differ  n    this    and    the    prei 

is,   lirietly.  that   the  work  has  I 
lin mghl   u  ' •■  by  the  ini  n  of 

eh   and   develi  Amide 

references  to  the  literature  are  given,  which 
will  enable  thi  It"  follow  up  anj 

s  treated.     Profes        Boll 

•  nt  - 
given,    - 
mosl    of    it    being    primarily   of   a    physical 
nature  would  be  out  of  place  in  a  chemical 
text    book.      \  1   to 

the    rare    gases    of    the    atmi  the 

D  of  H  llieli   lias  I n  alilir.'\  i  it 

such  an  extent  as  to  render  it  of  little  value. 
The  qualital  ive  analj  n  at  the 

of  the  work,  bi  -     I  i  n   the  well  known  work 
ol     Pro!     N< '\ •  s    and    his    collaboi 
valuable,  tended   with   ad- 

vantage.    A  bi  o  includi 

f        tile        1 

T      book  is  primarily  1  for 

king  tie 
of  chemical  ii  tion,  and  o  the 

length  <d  time,  which  can  be  devoted  in  such 
to  i liis  w< irk,  we  can  1 1 . i \ e  n< i  I 

.    and   the 
review  questions  givei  i  I  will  help 

t.i    revise    and    c  the    knowledge 

gained  1>\   its  perusal  ly, 

i     \    W 

Notices   and  Abstracts  of  Articles  and 
Papers. 


U      Pun  ip   I''     Duownino,    I'h  l> 
nil    I  \.  w    '» '  rk:    John    \\  ill  ; 

I  ondon  :    Chapmutt         II  ill       1917 
Paj  250      i  ■        7b 

This  book,   which   w  •!   in 


i  in  \li-i  \:\ 

1   III        I  11   1  M-MIN  W  I. is       el        CBBOMIDM       in       I- 

•  iiiaixir      "  Lai  I;  nf  uniformity  in   result 
by  differei 

the  methods  used.     Four  volumetric  methods  wan 
i  a  three  i  fused 

with    NajO.,    and    the    Na,CrO     thus    formed    was 
cither  trentrd    with   KI    in   acid  i    the 

remo\  al  of  the  nd   the  lilx 
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1  titrated  with  Na2S,0  or,  in  acid  solution,  a 
liberal  quantity  of  ferrous  sulphate  was  added  and 
the    excess    titrated    with    KMn04    or    K  Cr207.      In 

the  fourth  method  the  sample  was  ignited  with 
Xa.CO  and  MgO,  the  aqueous  solution  of  the 
ignition  product   was  acidified,  treated   with   ferrous 

sulphate  and  titrated  with  permanganate.  Satis 
factory  results  were  obtained  only  after  fusion 
with  X  i  I),  and  when  the  final  titration  was  with 
K.l'in.  or  Xa>,0,.  By  a  number  of  different 
lines  ot  attack,  it  was  proved  that  in  this  way  the 
results  were  not  only  consistent  but  accurate.  The 
following  procedure  will  give  reliable  results  in 
about  1  hour.  First  pulverise  the  sample  till  it 
will  all  pass  through  a  sieve  with  2700  meshes  to 
the  sq.  nil.  .Mix  O'o  gm.  of  the  powder  with  5  gm. 
or  6  gm.  of  Nail  m  an  Fe  crucible  of  about  40 
cc.  capacity.  Take  hold  of  the  crucible  with  tongs 
and  heat  it  over  a  small  flame  for  about  1  minute 
until  the  mass  is  liquid  and  then  raise  the  tempera- 
ture, while  keeping  the  crucible  in  motion,  and 
give  it   the   full  heat   of  the  Bunsen   flame  for  about 

2  minutes.  Allow  the  crucible  to  cool  somewhat, 
then  place  it  in  a  1000  cc.  beaker  containing  350 
cc.  of  water  at  60-80°  and  cover  with  a  watch 
glass.  After  the  violent  evolution  of  gas  is  over, 
boil  carefully  for  5  minutes  to  decompose  the  excess 

it  peroxide.  Bumping  can  be  prevented  by  mov- 
ing the  beaker  back  and  forth,  fool  and  transfer. 
with  the  aid  of  a  funnel,  to  a  500  cc  calibrated 
flask.  Make  up  to  the  mark  with  distilled  water, 
mix    thoroughly   and    filter   through    a    plaited    filter. 

like  exartlv  100  cc.  of  the  filtrate  (  =  01  gm.  of 
the  sample)  dilute  it  in  an  erlenmeyer  to  about 
:S00  cc.  add  1  gm.  of  KI  and  shake'  till  the  salt 
has  all  dissolved.  Add  40  cc.  HC1  (sp.  gr.  1.12). 
allow  to  stand  1  minute  and  titrate  with  01 
A"  Xa  S  0  solution.  The  values  should  not  differ 
by  more  than  0'3%  from  the  truth." — W.  HERZro. 
Itehl  a.  !■;,-■,„.  .;,;.  646-50  (1916).—  Chemical  Ab- 
stracts,  May    10,    1917.    pp.    U07-8.      (.1.    G.) 


The  Chemical  Evaluation  of  Chromic  Acids 
and  Alkali  Dichromates.—  "  As  a  simple  method 
for  determining  the  purity  of  soluble  chromate 
for  technical  use.  S.  recommends  titrating 
the  dichromates  to  normal  chromates  with  O'o  .V 
KOH,  either  with  nhenolphthalein  or  without  in- 
dicator: and  the  chromates  to  dichromates  with 
0'5  iV.  H  SO  using  Congo  red  as  indicator.  The 
method  can  be  used  for  mixtures  of  the  two  salts. 
Analyses   show    tint   results  correct   to   within  about 

btained."— J.   F.   Sacher,  Farben-Ztg.,  22, 

213    (1916).— Chemical      Ibstracts,     May     10,     1917, 
p.    1112.     (J.   G.) 

Soap  as  an  Indicator  in  Volumetric  Analysis 
Titration  of  Solutions  of  Colouring  Matters. 
"  In  the  acidimetric  or  alkalimetric  titration  of 
solutions  of  colouring  matters  where  the  use  of 
indicators  is  unsatisfactory,  good  results  may  be 
obtained  by  using  soap  as  indicator.  The  soap 
solution  is  prepared  bv  saponifying  linseed  oil 
with  KOH  solution  and  exactly  neutralising  with 
dilute  acid  :  1  cc.  of  soap  solution  is  used  for 
100  cc.  of  the  solution  to  be  titrated.  The  produc- 
tion of  a  turbidity  in  the  presence  of  free  acid 
and  disappearance  of  turbidity  in  presence  of  free 
alkali  are  sham  and  rapid  at  ordinary  temperature 
and  in  artificial  light." — J.  F.  Sacher.  Seifen 
fabrikant,  W,  289-90;  through  /.  Soc.  Chem 
I'icl.  ....  lost  (1916).— Chemical  Abstracts,  May 
10     1017.   p.    1112.      (J.    G.) 


Volatility    oi    Gold   en   Air    \m>   Other   Cases. 
'Gold    was    purified    by    a    modification    of    the 
method    of    Kriiss    i  Inn     !37,    274    (1887))    precipi- 
tated from   de-silvered   AuCl,  solution   by    II, n    and 

KOH riling  to  Vanino  and   Seemann   [Bei     .'■-', 

I'";s  ils'i'Jn  and  melted  under  borax.  F.xperinients 
were  conducted  in  a  horizontal  Heraeus  furnace 
In  the  final  experiments  the  gold  was  in  a  chip 
of  quartz  tube  which  weighed  0'2-  0"3  go. 
Weighings    wen-    made    on    a    delicate    balance    bj 

"i s  of  a   microscope.      The  gold,  quartz  chip  and 

SiO  boat  were  weighed  exactly  before  and  after 
heating.  The  gas  was  led  through  the  furnace  at 
a  pressure  of  2  3  mm.  Hg.  For  each  temperature 
the  gold  was  in  the  furnace  exactly  30  minutes. 
In  0„,  X  ,  iii  and  CO  loss  was  observed  only  at 
the  first  melting,  due  to  gas  content  of  the  freshly 
prepared  gold.  Otherwise  no  loss  was  detected 
between  1250°  and  1400°.  These  results  contra 
diet  T.  lh.se  (./.  Chem.  Soc,  S3,  714,  (1893)).  In 
H,,  30  tests  were  made,  some  with  purified  gas 
from  a  cylinder  others  in  gas  obtained  from  pure 
Zn  and  H.,S04.  Loss  began  at  1200°  and  increased 
with  temperature  and  time  of  heating.  Heated  at 
each  temperature  for  25  minutes  400  mgrh.  were 
lost  :  at  1-2.30°.  022  mgm.  ;  at  1300°,  0'35  mgm.  :  at 
1350°,  0'42  mgm.;  at  1400°,  0'98  mgm.  The  curve 
volatility  (ordinate)-temperature  rises  rapidly  from 
1350°  on.  The  quartz  chip,  Si02  boat  and  heat 
ing  tube  were  all  coloured  intense  red  while  no 
colour  was  observed  in  any  other  gas.  Gold  could 
also  be  detected  in  the  absorption  liquid  (H,S04). 
Apparently  above  1200°  an  unstable  compound  is 
formed.  <".</.,  Au,H„,  in  analogy  with  the  partly 
volatile  red  compound.  Cu„H.,,  observed  by 
Leduc  (Compt.  rend.,  93,  71  (1891))."— W.  Mosto 
witsch  and  W.  Pletneff,  J.  Suss.  Metall.  Soc, 
1915,  410-31  ;  through  Met.  Chem.  Eng.,  16  153-4. 
Chemical  ibstracts,  May  10.  1917,  'pp.  1104-5. 
(T.   G.) 


The  Iodine  Content  of  Stassfurt  Sylvite  and 
Carnallite.  Detection  of  I: — ■ Dissolve  10  gm. 
of  the  salt  in  200  cc.  of  H,,0.  filter  if  necessary, 
transfer  to  a  300  cc.  separating  funnel  having 
a  narrow,  drawn-out  outlet  tube  (cf.  '/..  angew 
Chem.  28,  I,  495  (1915)),  add  10  cc.  of  CC14,  and 
shake.  Add  10  drops  of  a  1%  NaNO..  solution 
and  10  drops  of  fuming  HC1,  shake  vigorously  for 
a  few  minutes.  If  the  10  gm.  of  salt  contained 
0'1  mgm.  I  the  CC1,  is  coloured  a  distinct  ros  • 
red  ;  on  shaking  for  13  minutes  a  colour  is  obtained 
with  0'05  mgm.  I.  If  the  I  content  is  less  than 
005  mgm.  the  test  is  made  as  for  I  in  sea  water 
(cf.  C.  A.  10,  2674).  Determination  of  I:  (a) 
todometrically.  A  modification  of  a  process  pre- 
viously reported  (cf.  Z.  angew.  Chem.  ~>S,  I,  496 
(1915).  Dissolve  5  gm.  of  the  salt  in  50  cc.  of 
H,0,  filter,  wash  with  50  cc.  of  H,0,  transfer  to 
a  "200  cc.  flask ;  add  a  little  coarsely  powdered 
pumice  (from  the  tip  of  a  knife  blade),  then  10 
cc.  of  0'1  AT  HC1  and  about  2  cc.  of  freshly  pre- 
pared C1+H„0,  boil  vigorously  10  minutes.  As  a 
control  dissolve  5  gm.  of  pure  KC1  and  0'015  gm. 
of  KBr  in  100  cc.  of  H„0,  and  treat  as  above. 
To  the  cold  solution  add  5  cc.  of  25%  H,PO, 
and  02  gm.  of  pure  KI  and  set  flask  in  a  dark 
place    for    10   minutes,    then    titrate   the   free    I    with 

n  02     V     Xa  S  i '      solution.       The     control    si Id 

show  very  little  or  no  free  I.  (6)  Colorimetrically. 
(Cf.  C.A.  10,  2674.)  The  various  samples  of 
sylvite  examined  contained  in  1000  gm.  from  00 
to   731    mgm.    of    I   present   as   KI.   no   KIO,   being 
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ingm. 

KI.MgIj.6H,0.     Testing  crudt    Br 

for    I  :    D  r     in    1    litre    of 

H  'I.  add    10  i         ■     '     II'  .     •  tsly   lo 

■ 
H I'  i      by    i  he  given    for    the 

nation    oi 

mined. 
I  control  test  f   the   crude    Br   and 

lid.',    mgm.     I  i    the    final 

porti 

f    I   in  the  crud 
carnallit- 
K     alt  •    I  •  itively   rich 

in   I   may   yield   a    I  free  CI   or 

-   the    I   in   Hi  m   the 

Br.,    e.g.,    a 
t  In-    I    -. .,  ed." — 

L.    W.    Winkler,    7.     angew 
(1916    ;   cf.    (        I 

■  ,   May   10,   KilT.  pp.    HOI   1        \.  G 


in    Mi  naoD    "i     Detei  sci  idjg     N  n  k».    and 
■■■■••■   A i  i  •■  ■.  Nickel  and 

are    |  I    from    ai  olution    by 

cammine    nickelous    . 

■II        I       and     hexamm •  db  dtous    iodide, 

■  II        I  ely,    and    in    i h 

gm.    KI    |  jm.    of 

nickel   and   cobalt)    beyond    th 

ipitation    I  iently 

insoluble    for  quant  I  Tl 

monia    solution  should    be 

at  least  two-thirds  "f  the  total  liquid,  which  should 
nol   be  mu  mired 

amoui 

tion    should    I"-   added    immediately  am 

monia    tc  ixidation    i  dt.     Since 

small  amounts  "f  nil  mgm) 

do  m  within   10  to   15  minutes 

the    method    is    not 
traci 

■•IT,    with,    i 
pump,  is  washed   with   a 

,  ontaining 

I   prei  ipi 

■  d    in    hydrochloric    acid,    with    the 

iodine,    thi  itio  l    and 

ed     bj     the    aul  hoi   '     alk  ilii 

lution 

:!.'     ,,f 

-  hilst 

■it.it.  d   uiiilii    i  ? 

1 1 

in mt      i    iron   pi 

way 
Mai 

odide, 
i  which     : 

•  \l.n 

tated 

ible   t,,   dissolve    the 
dilute 

■    with  hydrogen  sulphide, 

I 

I, lit        wit)  1,       ,,t 


.    [t'uiNH       1  .11  ii      In   presence   of    nickel 
and  cobalt  f  i  opper 

takes  place  simultaneously  from  weakei  solutions. 
This  copper  may  be  separated  by  dissolving  the 
mix.-:  te  in  dilute  hydrochloric  acid,   when 

tated,   with   the   libit 
dine.     The  liquid   is  boiled,   cooled,   and   filter- 
id.   the   i  f   cuprous  iodide   washed   with 
cold    water,    and    the   cobalt   and    nickel    determined 
in    the    filtrate          The    copper    may    alternately    be 
thiocyanate   prior   t"   the    pre 
cipitation  of  the  cobalt  and  nickel,  and  the  filtrate 
-••'1    with    nitrir    a- id.    evaporated    nearly    to 
dryness,   and   treated   wit!  acid,   ammonia, 
and    potassium    iodide.     Cadmium    yields    a    white 
f      tetrammine      .admium 
iodidi                  1 1        I  .  •  iti  d    with 
nickel    and    cobalt.      In    the    rare    cases    when    it    is 
nt     in     niekel     and                      res     it     may     I,. 
by    passing                                  Irogen    sul- 
through  a   solution  of  the  mixed  iodide  pre 
cipitate,     faintly     acidified     with     sulphuric     acid. 

is    ii" t    precipitated    under   the    condition 
the  determination.      Barium  salts  are  removed    from 
dphate  at   the  same  time  as  tin-   insoluble 
. ium    salts    do    nut     inter] 
with   tin-   method,   but    if   present   in   large   quantity 
they     might     crystal!  and     interfere 

with    the  bait.      In    sin  h 

it    is  ution   "f  thi 

with  ric   acid    until    I 

and  an  equal  volume  of 
methylated   spirit,  ai  the  anhydroui 

•  mm    sulphate.     Tin  te    is    washed    with 

"       alcohol,   anil   the  filtrate  and   washings  evapo- 

,ni   has   i; 
on  tl  i   iodide  is  soluble  in  ammonia- 

ttion  and  negligible, 

hut    if  lead    is  present   in   large  am, unit   it    may   tie 

sulphate.        Mercuric    salb 
complex    i' "I nil-    which   ci  needles,    and 

Bed    by   w  u  ids  leaving   ii 

hie  in  dide.     Sil  w  hite  pre*  ipi- 

Im  h  i>  ih  i   •     r  dilute  n  ids, 

ii 
Tin,  n        Aluminium,    chromium,    antimony, 
with   the  ihti'i" 
tion    |im\  id.'d    that    -  ai  id    has 

.     oxidised     by     nitric 
acid,  does  not   influence  the  results    Should 
um    In'    present    together 
iinv    fusion    of    th, 
with   soda-sulphur   oi    loda-nitre   mixture   won. 

ium    ammonium 

••■   would   1"    i  iddition  of 

i  hi  i' i      old    and    ammonia.     Sulphid  is   de- 

by   hydroi hlorn    acid,   are   oxidised    by 

ilphates,  although  in  the  separation 

•    '       "illine 

nil, hat.  ited     with     the 

pound    sulphate 
iodide    w  in  ii    ■ 
i   with   hydrochloric   I      ' 
nil  Ki'l    or    i  "halt    iodide    i- 
sent  ;   otherwise    su  i  de    must 

'el.,     of     tin-     I,   I 

ted     with    sulphuric    acid    as 
little    a.-    possible    should    I"     used,    or    nest    ,,f    the 

bed    in    tl" 
cium.     Ann:  in  quant 

the  iodidi 
Hence    if 
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an    ore    lias    been    decomposed     with    hydrochloric 

acid,  tl xcess  should  be  removed   by  boiling  and 

the  chlorides  decomposed  by  evaporating  the  solu- 
tion tr.  a  small  volume  with  nitric  acid,  care  being 
taUen  to  avoid  the  separation  of  basic  salts.  The 
required  aim .nut  of  tartaric  acid  may  then  be 
added  in  the  smallest  quantity  of  hot  water  neci 
sary  to  dissolve  it.  and  the  liquid  cooled  and 
treated  with  ammonia  and  potassium  iodide 
\V.  R.  Schoellbb  and  A.  R.  Powell,  Analyst, 
1!H7.  v-  189-199. — Journal  of  tin  Society  of  Chemi- 
cal  Industry,   duly    16,    1917.   p.    720.      (A.    W  I 


METALLURGY. 

\oii-   on    Flotation— 1916.     "Under  the   above 

title  the  author  summarises  results  obtained  1\\ 
the  Callow  pneumatic  flotation  process  at  several 
mines,  and  compares  the  results  with  those  by 
gravity  concentration  and  with  other  flotation  pro- 
cesses, such  as  that  of  the  Minerals'  Separation  Co. 
He  also  replies  to  various  criticisms  of  the  process. 
and  gives  figures  in  support  of  the  view  that  the 
(allow  process  compares  favourably  with  those 
using  mechanical  agitation  as  regards  labour  and 
power  costs. 

The  three  flow-sheets  at  the  Magma  Copper  Com- 
pany's properties,  where  oxidised  copper  ore,  sul- 
phide copper  ore  and  a  zinc  ore  arc  treated,  are 
discussed  in  considerable  detail.  The  oxidised 
copper  ore  is  stated  to  be  treated  on  a  commercial 
scale  by  a  sulphide  filming  process.  H,S  is 
obtained  by  heating  sulphur  and  oil  in  a  retort 
from  which  ii  passes  through  scrubbers  to  a  l;;is- 
holder.  The  pulp  from  a  Hardinge  mill  to  which 
the  flotation  oil  has  been  added  is  pumped  by  a 
centrifugal  pump  to  the  first  ('allow  cell  and  into 
this  pump  the  gas  is  drawn.  A  hood  and  flue  ovei 
the  first  flotation  cell  removes  the  excess  of  H2S 
during  notation.  The  recovery  obtained  dm  in; 
several  months  trials  lay  between  70%  and  80 
of  the  copper  content  ;  the  consumption  of  sulphur 
being  from  '_'  lb.  to  t  lb.  per  ton  of  feed.  It  is 
stated  that  the  sulphide  filming  process  is  most 
encouraging  for  oxidised  copper  and  lead  ores,  but 
not    for    zinc    carbonates. 

Other  mining  companies  using  the  process  are  the 
Nevada  Utah  Corporation,  who  treat  a  complex 
ore,  containing  sulphides  of  zinc  lead  and  iron, 
the  Walker  Mining  Company,  who  recover  90%  of 
the  nipper  content  from  an  ore  containing  much 
in  : _net ite  :  the  presence  of  which  makes  gravit} 
concentration   unsuccessful.       Tin:'   process   lias   also 

1 n    installed    at    Cobalt,   Ontario,   and   it   is   stated 

that  the  flotation  tailing  is  from  1  to  1^  oz.  per 
ton  lower  in  silver  than  that  from  cyaniding.  The 
disposal  of  the  concentrate  is  the  chief  difficulty 
on  account  of  high  freight  charges  to  the  smelters. 
Experiments  have  indicated  that  the  Holt-Dern 
chloridising  roast  may  be  the  best  method  of  treat- 
ment 

In  a  paragraph  on  the  handling  of  dotation  con- 
centrate the  author  states  that  in  recent  plants 
intermittent  filtration  has  been  installed,  continu- 
ous filtration   not  having  given  satisfactory   results." 

J.  M  Callow.  —  Hull*  in*  of  i/n-  American  Inst, 
nf  Minim/  Engineers,  February,  1917,  pp.  245-275. 
111.    R.    A   i 


Determination  oi  the  Capacities  oi  Sinn 
I  an  i  i  mm.  \  ms.  "In  a  length}  paper  the  author 
gives  the  results  of  investigations  carried  out  at 
El   Tigre,    Mexico,   on   the   settling   rates  of   slime, 


and  the  factors  on  which  (he  rale  depends.  II  is 
results  confirm  those  obtained  by  Coe  and  Clevenger" 
on  the  same  subject.  It  is  stated  that  bj  carrying 
out  laboratory  settling  tests  data  can  he  obtained 
sufficient!}  accurate  foi  application  to  the  design 
of    settling   equipment    on   a    rational    basis. 

Tlie  term  natural  slime'  is  w>i-:i  lo  denote  finely 
divided     particles    of    such    minerals    as    kaolin,    tall 

etc.     and    tin-   wind    '  slime     is   empirii  all}    defi I 

as  all  particles  which  will  remain  suspended  Eor 
five  minutes  in  a.  Km  ;  1  mixture  of  fresh  water 
and   ground   ore  at  60°   F.  ;    tin-   covers   all   'natural 

slime'     and     a     considerable     porti f     very     fine 

sand  In  a  footnote  it  is  stated  that  this  tine  sand 
has  little  effect  on  settling  rates  which  depend 
chiefly   on    the    proportion    of    natural    slime 

Another  term  used  is  'critical  dilution.'  Above 
critical  dilution  the  rate  nf  settling  dip, aids  on  tie1 
Mm.  illation  of  the  slime  particles  and  the  degree  of 
(locculatioii     varies    with     the    temperature    and     the 

e filtration    of    electrolytes,    e.g.,    lime.        Below 

critical  dilution  the  Rocs  are  in  contact  and 
channel-.  Pain  in  the  settled  pulp  through  which 
water  is  eliminated.  Above  critical  debit  ion  the 
term  'free  settling  zone  :  is  used  while  below  it.  is 
referred  to  as  the  'thickening  /one'  Settling 
rates  in  the  free  settling  zone  depend  simply  on 
the  settling  area  and  not  on  the  depth  of  pulp, 
while  in  the  thickening  zone  the  settling  rate  de 
pends  both   on  area   and   pulp  depth.     An   interest 

oil;-    point     ivhich    has    also    I n    noted    '..v    (  oe    and 

Clevenger  is  that  when  settling  has  apparent!} 
ceased  further  settling  may  be  obtained  by  decant- 
ing the  clear  liquid  and  agitating  the  remaining 
pulp. 

'1  he  laboratory  determinations  which  are  required 
are  the  settling  rates  above  and  below  critical  dilu- 
tion,   and    del  ids   of    laboratory    methods    are    L,riven. 

The  importance  of  conducting  the  laborator} 
tests  under  conditions  of  temperature,  dilution, 
concentration  of  electrolytes,  etc..  which  will  obtain 
in   practice   is  emphasised. 

The  empirical  formulae  used  in  calculating  the 
settling    capacity    required    are  : — 

(1)  For    area':     Area;        V-',\(Y      Hi 

S 
where  fin1  area   is  given   in  square   feet    per  ton 

of   dry    pulp   settled    daily. 
I-'      ratio   of    liquid    to    solid    of    the    diluted    pulp 

or    feed 
D=ratio   of   liquid    to   solid   of   the   discharge. 
S  =  the    settling    rate    in    the    free    settling     /one 

(determined    by    laboratory    tests). 
The    factor     134    is    for    the    reduction    of    the 

quantity     of     water     eliminated     from     culm 

feel    per    hour   to   tmis    per   da} 

(2)  For    Depth  : 

Depth     llll     feel,  l"34(C-D) 

\       T 

where  C     ratio  of  liquid  to  solid  at   critical   dibit 

I  )      rale,   oi    liquid    In    solid    of    discharge. 
A  =  the    settling    area    as    determined    b}     (1) 
T  =  average  settling  rate  per  foot  depth  oi   pulp 
from    dilution    C    to    dilution    D.       (Detei 
mined    h\     laboratory    test.) 
In    cases    where    area    and    depth    are    fixed    these 
formulae    may    be    used    as   an    aid    in    determining 
the   most    suitable   dilul  em    of    feed    and    dischai  . 
A    graphical    method    of    solving    settling    problems 
.■  ii, a,     interdependent    settling    operations    have    to 
be     considered     is    shown.        Graphs     showing     the 

•lSullciiii  A.I..M.K..  March,    017,  p.  597. 
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two  of   men 

past)    mass,    whih     with    Fo rl     oi    mei  i  ui 

am   is   in   ;]    liquid    state       In 
■  he  amalgam   is  used   in  silvei  ing   hot 

interior     of     \  a<  uum      Ha  -i    .     although 

'  ler  alloy  conl  i _   I  .    .    and 

one    each    of    bismuth,    lead,    and    tin    is    us,', I    for 
purpose, 
muth    is    alloyed    with    two    or    more    suitable 

Is    t,,    prodi  nsion    whe ling    down 

to    a    solid    state      and  at    1  he    - 

should    be   an   easil)    fusil 

■  ipal    metals    nsi  d    in    [ Im  ing    I  In 

being  lead  and   tin.   with   zinc,   antimony,  cadmium, 
and    mercui  consti     enl         In    mak- 

ing   soldei  ■    the    mell  ing  point    can  id    ii 
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Ftisih'i     Bismuth    Alloys. 
I  iisible   below  the   boiling  point   ol    ivatei    212c    F.) 

bismuth    is    alloyed    with    them,    and    soldering    ran 
I    under   boiling    water    if    the    right 
\  n    in   the   table,    is   present. 
The    variations    in    expansion    and    contraction    of 
mth   alloys    indicate   that    in   making   castin 
Iter,    when    convenient,    to   allow    the   metal    I  ■ 
semi  fluid  and   to   press   ins 

of   pour   the   metal    into   the    moulds,   as   then 
Hearing      its     minimum      contraction  Stereotype 

and    other   metals    used    in    pi  i  only 

mally    made   up   with    bismuth   as   '   of   the 

il  uents,    but    where    i  pected, 

I    I .  i  I  :  \       ,  I , 

ed.    ther    i  il    prod -    I  hei  e    quali 

lively    as   bismuth. 
r.i-niutli    is  useful    in   the    processes  of   steel 

i         i  degree    of    heal     i  equired    for 

the    purpose    can    be    fi    ed    automatii  alh     b      u    n 
of    in,  dten    :i  [loys   containing    bismuth,    \\  hich 
ide   il 1 1  of  ins   an,l    _ 

ilting    points. 

As  of    bismuth    in 

an  alio  I  iw    fu  dbilit; bined    «  ith    hard 

nd         irp    definit  ion.     The    addition    of    cad 
niiuni   to   the   bismuth  tin  lead    series   furthi 

point .     •.  hile    t  In     addit  i t    mi 

the     temp  a  al  me     ol      Fusi   n    dow  n    to    its 
rest    limit; 

ide   of   a  n   fi 

oi t    the  constituents.     The 

autom  itic    sp  rs    oi  placed 

■    ilings    of    buildings    are    also    made    of    a 
bismuth    i  "inn  'ii    .i.t  mi 


the  risi 

i 
i 

allo\  .   and   are 

current  pa     ed 

Fusibh  i  : 

in 

ments  or  appli  .,  :,,  m 

Bismuth  extren  dia  op- 

ii  1 1 1 1 ,  n ,  ,  ■ 

the 
instrument 

hermo-i  0,  ated 

minute    i  han  _■       in 
I  he   In  at   of  metals. 

I  ible   for .  spoons     jugs,   tea 

pots,    etc  ,    are  de    up    of    a    numbei     of 

metals,  and   are  said   to   In 

l     o  such 
bronzes    an     of    the    follow  ing    composil  ion,    n  sp<  i 
i  l  .   i  opper,     25    parti  ;    ni<  I.  -I.    24  ;    anti 
monj .      "ai  ;    bismuth,      1  ;  oppei       G9  . 

10  :    till,    15  :    zim  timinium,   1  ;    bismuth,   1. 

Bismuth    subnit  rate    is    used     in     -m  pi  al    opera 
tions,    in   pon  elain   pai  nl  ing,   as  a   medi,  ine,   and   as 
In     medi,  ine    the    carbonate    is    used 

much   re  than   the  subnitrate  as  it    is   verj    i 

assimilated         'I  he     i  .  \  chloi  ide    of    liismutii    a 

In  mn    is    of    special    use    as    a    pre] nary    tn 

surgical    operations   on    the    stomach.     Four   ounces 
of   this   is   taken   and   assimilated,   after 
stomach    and    intestines    are    photographed     bj     \ 
rays,    the    whole    of    the   outline   of    these    digestive 
and     their    defei  i  •     being     cleat  K     di 
result    of    the    opacity    of     the    bismuth    to 
rays.     Bismuth    salicylate,     gallate,    lactate, 

ther  organic  com] Is  are  used   as  medicim 

in, I  in  surgical  operations,  but  the  demand  For 
them  is  much  smaller  than  that  for  the  carbonate, 
subnitrate,    and    the    oxy  chl  n  ide 

The  oxide  is   used   in  porcelain  painting  and  also 

ii    jl.iss    .-i  tilling,    1 1 bje,  I    of    its    introduct  ion 

and    also    that    ol    t  Im   subnit  rate    bein{     to    pre\  ent 
■  :n      '  olour    whii  d    ot  her 
re   u     in      Ruxi         [n      ildine    porcelain    the 
or   the   subnitrate    is   mixed    with    l-">   tin,,  - 
d,    applied    with    a    brush,    and    thi 

The   sul es   a   c,  dourless   but    it 

scent  glaze  to  porcelain  and  produces  a  yellow 
glaze   v.  hen   mixed    «  it  h   >  hromic  oxide       Vhe  addi 

tin ii    of    v      ol    gold    i  'I    the    ,,  ■  ide    makes    a    « I 

coppei   i  ed     gla  :e     mi  \t  tire,     v\  hich     lias     also     I  he 

.    of    prodm  ins    a     jolden    lustre    1,\     ,  effected 

-   gold    the    colour   maj    be    varied, 

itifnl    blue   and    \  iolet    shades   can    be    pro- 

by    '  a  her    pn  ipi  irl s    and    manipulat  ions    -  d 

ii      ■  dients.     Tn    porcelain    painting    and 
ml]    compounds    may    be    i'  net 
ally   used  lux   for  increasing  the  fus  ibilitj    of 

i, ther    ■  olouring    i  ix  ides,    and    t  hei  i  t I me 

■  nln   In    i'., i     1 1 xides    of    manganese,    i  hi 

and    copper.     M  ixed    «  ith    I  he    ox  ide    of    ant  i \ 

ii-     Forms    Merinee's    antimony    yell 
which    is     :    _■,,,,!    I,  ,1      pigment,    and    quite    perma 

Si  lling    prices    of     met  tllii      bismuth     in     I  ondon 
i  he     last     t '.'  elvi     j  eai      are    gii  en     in 
i  able,    ■•  hich   indicates  that    the  ]  re  1  iwesl 

i     1 90fi  and   reached   theii  m   in    1916.     In 

i  he  I  mil', I  States  at  i  he  beginning  of  1915  i  he 
metal     ■  ted    at    I  I  -     6d     per    lb      and     il    tin 
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tituted    and    have    , 
12  in  mtlis.     'II  treated   with 

■ 
.1  ..ii   I. ,,il  the  cathod 

j    I    in    para!  el. 
from    :i   to    l    volts    per  to  i  urrent 

hii  h    vai  ii  per 

square    fool      The    deposition    i»f    the    nickel 

15   days,   and    the   sheets   stripped    from   the 
30    lb.    each.     Tin  ■-. 
about    j    in.    thick,   and   have   t lie   usual 

in,  trouble  through  short  circu 
ik    Mil|iliin 
remove  1. 1  and  cut   into  2 

for    market.     The    met  il 
pure,  with  usually  no  more  than  u  n 

accumulate  in  the  anode  slime, 
which     is  •     nit"    am 

:  Blime  1"  -Ii  ied,  and 

is  metal    cont<  nl .     TI 
irried   nut   in   Norway  on  matte  from   Ev  ; 
like,     whi 

I  he    ore    tn 
nickel    and    0-9 

•   .-t    the  i 
Nickel  Commission  in  Tht    Mining  Mm/,! 
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Proeeeding-s 

AT 

Ordinary  General  Meeting-, 
November  17,  1917. 


The  Ordinary  General  Meeting  of  the 
n  was  held  in  the  South  African 
School  of  Mines  and  Technology  Building 
on  Saturday,  the  17th  November,  1917,  Mr. 
G.  Hildiek-Smith  (President]  in  the  chair. 
There  were  also  present  :  — 

16  Members.— Messrs.  II.  A.  White,  A 
Whitby,  J.  Chilton,  J.  Gray,  F.  W. 
Watson.  E.  M.  Weston,  W.  A.  Caldecott, 
Prof.  G.  H.  Stanley  (Members  of  Council), 
II.  D.  Bell,  H.  C.  H.  Cooke,  A.  Kin-.  G. 
Melvill,   S.    Newton,   .1.    J.    B,    Smythe. 

3  Associates. — Messrs.  0.  A.  Gerber,  H. 
Ward  and  J.  A.  Woodburn. 

fi   Visitors,    including    Mr.    II.    Warington 
Smj-th.  Mr.   A.   Baguley  and  Fred  Rowland 
S  cretary). 

MINUTES. 

The  President:  As  we  had  no  quorum  at 
the  October  meeting,  we  have  t<>  take  the 
Minutes  of  the  September  meeting  to-night. 

The  Minutes  of  the  Ordinary  General 
Meeting,  held  on  the  15th  September,  1 '. M  7 . 
as  recorded  in  the  September  Journal,  were 
then   confirmed. 

ELECTION   OK    NEW    MEMBERS. 

Messrs.  H.  A.  White  and  A.  Whitby  were 
elected  scrutineers,  and  after  their  scrutiny 
of  the  ballot  papers,  the  Presidenl  declared 
the  following  gentlemen  unanimously  elect- 
ed to  membership. 
Daniel,  J.,   Government   Golrl   Mining   Areas,   Ltd.. 

P.O.    Box   28,    Brakpan.     Surveyor. 
Ferguson,   Donald   Meredith,   Jupiter   G.M.    Co., 

Ltd.,    P.O.    Box    27,    Germiston. 
Hesloi1,    William    Taylor,    St.    George's    Colliery. 

Hatting   Spruit,    Natal.     General   Manager. 
Kr.YNADW,    A.    H.,    East    Rand    Proprietary    Mines. 

Ltd.,     P.O.     Box     57,     East     Hand.        Section 

Manager. 


Raymond,   Rossiter   M..   SanUi    Rosa    Mining    Co 

New    York,    Mining    Engineer 
Steels,   Sidney  H.,   Village  Main   Reef   G.M.    Co., 

Ltd.,    P.O.    Box    1091.    Johannesburg.      Reduc- 
tion   Manager. 
Thorp,    M.    J.,    Consolidated    Main    Rett'    .Mines, 

Ltd.,      P.O.      Box      2,      Maraisburg.        Mining 

Engineer. 
Tucker,    Georce,    Geldenhuis    Deep,     Ltd.,     P.O. 

Box    54,    Cleveland.     Manager. 
The  Secretary:     The  following  Assoei; 
have  been  admitted  by  the  Council:  — 
Andrews,   Ernest  Thomas   Edward,    Maid   of  the 

Mist    Mine,    Louw's    Creek.      Mine    Man: 
Elliott,      Edward      William      Ma ■.      Geduld 

Proprietary       Mines,       Ltd..       P.O.       Box       41. 

Springs.     Mine    Captain. 
Robinson,     Denham     Ralph,     23,     Esselen     Street, 

Hospital         Hill,        Johannesburg.  Mining 

Engineer. 
Railton,    Ralph,    Dynamite     Factory,     Modderfon- 

tein.      Laboratory    Assistant. 

General   Business. 
The  Secretary:     Mr.    Morrisby    ha.    senl 

us  a   letter,   in  answer  to  a   letter  he  wrote  to 

tit.'  Deputy  Commissioner  ol  Kolar,  on  the 
questi I    covering   cyanide  dumps.     The 

latter  referred  the  letter  to  Mr.  C.it't'  ol. 
Superintendent  of  the  Champion  Reef  G  Id 
Mining  Company — who,  by  the  way,  ae 

of  our  members.  This  is  Mr.  Gifford's 
comment  : 

Mr.  H.  J.  Gifiord  (Member):  I  regret  1 
can  give  no  information  regarding  any  \ 
tation  which  will  grow  on  these  sand  dumps, 
as  though  we  have  experimented  with 
several  hardy  creepers  we  found  none  which 
served  the  purpose.  We  have,  however, 
been  very  successful  in  entirely  preventing 
any  blowing  sand,  even  during  the  heaviest 
monsoon,  by  spraying  the  sand  immediately 
it  is  discharged,  with  diluted  slime 
from  our  Butters'  filter  plant.  This  serves 
wry  well  if  the  spraying  is  done  daily,  a. 
in  thr  ease  of  discharge  of  current  sand, 
but  where  a  portion  of  a  dump  is  finished 
with,  and  it  is  not  convenient  to  spray  it 
daily,   we  form  shallow   slime  dams  at   eon- 
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:.    ;  ■  and  on  1   ; 

p,   and   ti  e    plastx  r  thi 

I  for  a  thick  l  in. 

in.     With  our  particular  slime,  carry- 

quite  hard  and  stands  iest 

ill,-  top  similarly 

,   rui        . -  r    it 

until  :  '    nches  in  <U-j>t li 

Our  only  lump 

of  tin-  sort   i  the 

i  rainwal  -r  v.  hicl  such 

;i  lai  dump,  and 

big  wasl 
in  1 1  imp,   we  havi 

build  rough  timber  and 

to   1  ad 

arrange    the  overing    on    top    with 

direct   the    wat'  r 
drains.       1   do 
slime  from  tl  mrs, 

but  we  have  t<  unci  the  additi  a     f  a  little 
lime  nl  i  r  hardening  or  setting  the 

slime,  and  with  tl  d   Bcrib- 

ed   we   have  on   this   mine   quit<    abolished 
rod  inn-.' 
The  President:   Mr    I  remarks  are 

une, 
1,,.|,  of   Mil  astructioi 

ulation    No 
which    refers    to    thi     spray  i  tiling 

dumps  to  prevenl  the  dissemin 
Wil  I  I  mud  and  sand  il   mi 

ible  eventuallj   to 
plants  in  i he  tailing  dumj 

iiss  \\  i  i;s'  i  in  i  ii  n  \i  i  s. 
Mr.  F.  W.  Watson  |  Mi  mbi  r  oj  I 
I  w  ~h  to  bring  up  a  matl  rning  the 

Mining  R  ling  the         tyera' 

It    -a\s    in    the    Regulations 
thai    the    Commi  iminers    shall 

■ 
'Tin'  Government   Mining  Chemist  or  a 
Analyst,     who    shall    lie 
elm  '  m  analyl  ical  chemist  and  a 

oi  u  Ii  .in  .it  shall 

be  '  d   mic  work,  and  two 

miii  f  whom  »H   be 

v   work 
mine,     and    who    shall,     wjthin     three 

l    I  his 

/;,  gulation,     he     holders  lyers 

1 
I  w  nning 
"  u  it  h i ii  three  months.  "  I  und  I  that 
the  i  !i  immission,  as  at  pn  nst  it  uted, 
u  ith  this  Regulati  m,  but  my  argu- 
ment   is  thi                                 of  these  two 


rs  who  have  been  appointed  wen 
the  Witwatersrand,  could  the  Govern- 
ment   Mil  .'ineir,    under   these   Regu- 
latioi  lyer  who  has  obtained 
this  certificate  within  the  stipulated  tin 
I  know  oi  «  h  •  applied  in  June 
and  did  not  u;et  the  form  of  application  until 
last  month.     This  Regulation  was  issued  on 
30th  May      -     I  consider  if  the  Govern- 
ment Mining  Engineer  under  tl         i    gula- 
tinns   had                 inl    another   assayer,    he 
would  not  have  one  qualified  I  i  till  I 
I  think  the  thi  qualification   s  uu 
i   is  a  mat  ter  w  i  rthy 
uf    (i:                   at     the    meeting.       Perhaps 

in  explanation,  other' 
I  will  move  that  our  E  1  t" 

draw    th.  ■  f    the    Government 

Mining    I  the  mal 

Mr.  A.  Whitby     I  ict    !'■■  1  would 

like  to  ask  if  an}    n  't  ices  :  sent  to 

the  assayers  and  qualified  chemists,  calling 
upon  then 

Mr.    Jas.    Gray      M,  mb 
Such  a  notice  was  published  in  the  Got 
■  irtnight   a 
Mr.    A.    Whitby.    Yes;    but    how    are    we 
_■   to   work  '.'     Bave   w.    to  send   in  our 
qualificat  i 

Mr    Jas.  Gray:  nvited 

cat  ions  from  thosi   q  talified       I  do  not  think 
it    likely    that    personal    notices    would    be 
.1  by   the  Mines   Department 
Mr    John  Watson     Member  of  Count 

tn\    friend,    Mr 
!•'    W    Watson.     Tin    amended  regulations, 
including  certification    i  assayers,  were  hr-i 
published  in  the  supplement  to  th.    I 
in. nt   t  in.-.  1 1.    -i    1st   Jum       I   sent   in  m 
application     for     an     assayer's     certifi    i 

mpanied  by   the  required  documentary 
evidence)  well  within  the  three  months,  an  1 
T    think    1    am   ri'_rht    in   Baying   thai    at    I 
20     -  80  '  ther  assayers  also  applied  within 
three  months.     There   has  been   sunn 
delay    in  the  Government    Printing  Depart 
perhaps   they    are  short- 
nit   uf  the   war;  but   1   re- 
ceived   a    ty  i"   w  i  itt.ii    notice,    within    the 
three   months,    that    my 
had  mt'd      This   particular  n 

ii..n    was    framed    to    Btart    the    Board    ci 

rted,    there 
should  be  no  difficult  \  gulationa 

■i  t  like  the  laws  ,  f  the  Medes  and  Per- 
sians, which  could  n  iltered      R  me  of 
n       lal     •  -  are  amended  every 
few  years,  and  probabh   the  wording  "f  this 
ilar  clause  « ill  I"-  alteri  1  ei  e  long. 


Nov.  1917 
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Mr.  F.  W.  Watson     '.'  <uncil): 

The  point  I  wish  to  emphasize  is  thai 
R<  --illations  do  not  state  that  the  assayers 
shall  have  applied  for  forms  of  applications. 
They  must  be  holders  of  certificates  within 
three  months.  I  think  the  stipulation  of 
three  months  is  an  oversight. 

Mr.  Jas.  Gray:  I  do  not  think  so.  I 
think  it  was  merely  to  start  the  thine  going. 
The  regulations  are  revised  every  second  or 
third  year  and,  once  the  thing  is  started. 
the  regulation,  no  doubt,  will  be  altered  to 
meet  the  case.  What  I  suggest  is  that  the 
matter  be  referred  by  our  Secretary  to  com- 
petent legal  opinion.  If  it  is  an  oversight, 
I  have  no  doubt  the  point  can  be  in 
been  done  before. 

Mr.  H.  A.  White  (Vice-Prcs'den* 
I  think  it  is  an  important  point,  because 
the  constitution  of  the  Board  itself  is  in- 
volved; it  cannot  be  completed  without  the 
inclusion  of  two  assayers,  who  have  to  be 
appointed  by  the  old  Board.  So  I  think  it 
would  be  well  if  our  Secretary  were  to  take 
advice  on  the  matter  and  have  the  Govern- 
ment approached. 

Mr.    Jas.    Gray:     The    board    was    com- 
pleted before  the  three  months  had  expired. 

Mr.  F.  W.  Watson  (Member  of  Council): 
That  is  not  my  point.  We  all  know  well 
enough  that  the  population  of  the  Band  is 
a  moving  one.  Supposing  one  of  these  two 
assayers  were  to  leave  the  Witwatersrand, 
the  Commission  is  then  minus  an  assayer, 
and  the  Government  Mining  Engineer  would 
be  able  to  appoint  a  man  who  had  his 
certificate  within  three  months. 

Mr.  Jas.  Gray:     I  take  it.  that  an  appli- 
!it   in    lor   an   application   form 
fore  they  were  ready  would  count. 


The  President:  We  had,  I  think,  a  letter 
from  the  Government  Mining  Engineer, 
asking  us  to  nominate  one  of  the  members 
for  the  Board. 

The  Secretary:     We  mad-  certain  recom- 

The  President:  I  think  the  point  is,  as 
Mr.    Watson    says,    th   I    I  who 

applied    for    their    cert  within    three 

months  of  the  coming  into  force  of  the 
Regulations,  will  be  assumed  to  havt. 
received  their  cer  i  members  of 

the  Board  will  be  chosen  from  amongst 
them. 

The   President:     It    is  proposed   by    Mr. 

Gray  that  this  matter  should  be  referred  to 

the    Council,    and,    in    the    meantime,    the 

retary    be    asked    to    obtain    our    Hon. 

Solicitor's  opinion  on  the  matter. 

Mr.  H.  A.  White  (Vice-President): 
I  second  that. 

id  I 

OXY-ACETYLENE    PROCESS    AND    THE    RE-MAKING 
OF    SHOVELS. 

Mr.  E.  M.  Weston  (Member  of  Coun. 
I  notice  in  the  railway  workshops  in  Austra- 
lia they  claim  to  be  re-making  shovels,  at 
a  cost  of  3d.  to  4d.  each,  welding  on  pieces 
to  the  blade  with  the  oxy-aectylene  process. 
If  we  are  able  to  do  anything  in  that  line 
here. — there  is  a  very  large  opening  for  pri- 
vate enterprise,  or  for  the  mines  to  equip  a 
central  plant.     I  just  put  this  forward  as  a 

The  President:  We  have  t<>  thank  Mr. 
Westi  '.i  for  tl  which  will,  I  am 

.  receive  consideration  from  those  inter- 
ested in  this  particular  matter. 

Mr.  Baguley  will  now  submit  a  paper  deal- 
in'.'  with  Fertilizers,  a  subject  of  great 
importance  at  this  time. 


FERTILIZERS. 


By  Allan  Bagiley,  B.Sc,  F.I.C. 


The  increased  consumption  of  food  owing 
to  the  widespread  condition  of  war  and  the 
accompanying  inevitable  waste,  demand  as 
their  corollary  increased  production.  The 
disorganisation  of  the  farming  industry,  due 
to  the  reduced  supply  of  labour,  and  the 
difficulty  of  obtaining  necessary  machinery 
and  fertilizers  make  increased  production 
only  more  imperative.  People,  generally, 
will  rejoice  to  see  the  staple  articles  of  food 
in  abundance,  if  only  for  the  reason  that 
the  engineers  of  artificial  dearth  will  thereby 
find  their  difficulties  greater. 


Tnere  is  need  for  recognition  of  the   ! 
that  farming  properly  carried  out  is  cap 
of  affording  exercise  to  th.-  greatest  ability 
ever  possessed  by  man,  and  that,  in  spite  of 
its  strenuous)  f  its 

demand  for  attention  and  oversight  it  is  a 
very  pleasant  and  healthy  occupation, 
•ybody  ought  to  know  something  about 
the  production  of  food,  about  the  difficulty 
and  arduousness  of  turning  out  wheat  and 
milk,  the  source  of  bread  and  cheese,  the 
staff  of  life,  at  a  profit.  There  would  then 
be    greater    sympathy    between    town    and 
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country    populations.     There    is   an   all   too 
ral  fighting  shy  of  hard  work,  wh' 
id  or  hand  that  is  especially  notable  in 
the    practice   of   agriculture.        Th> 

•xls  of  carrying  out  work  r  all 

not  adopted.     There  is  very  littl<    i 
or  thought  in   the   n 

to  the  needs  of  the  time. 
The  i    arises    from    the    exhausting 

ire  of  the  farmer's  toil  and  from  lack  of 
know  rt  of   teachers   in   the 

science  and  art  <\  agriculture.  There  is 
ordinary  need  at  the  present  time  for 
the  carrying  out  of  research  by  scie) 
men,  bearing  directly  on  improved  methods 
of  producing  food.  A  considerable  body  of 
knowledge  has  been  acquired,  but  a  new- 
problem  usually  requires  new  knowledge 
for  its  solution,  and  there  are  m 
problems  to-day. 

In  advocating  the  necessity  for  incre 
production  we  must  not  forg'-t  that  our 
ilturists  are  first  of  all  business  men. 
If  wheat,  for  instance,  is  not  so  profitable 
>p  as  mealies  in  a  particular  case,  we 
must  not  recommend  the  growth  of  wi 
let  the  imports  be  what  they  may  We 
have  j'lise  that  wheat  is  a  precarious 

crop   in   many   parts  of   this  subcontinent. 
The  to  some  extent  with  i 

Oil  seeds  are  often  mentioned,   but 
sometimes  not  adapted  for  much 
( f  the  territory  in  question.     We  must  urge 
suitability  and  profit  as  well 

■  of  the  necessities  to  improve  prod uc 
is    fertilizers.     Another,    's   knowledge 
in  their  application  that  they  may  be  rightly 
The  need  for    increased    production 
fertilizers  is  apparent  on  several  other 
For  >      mple,  thei  reci- 

of   lmd.     The  price  of  land   in 
Good    land   in 
of  thi   Transvaal  and  the  1  n 
:    Cr>  an  acre  to-d  i  d  "ill  he  m 

and     fertilizers     are 
i  id   to  make  thi  rofit- 

iMc. 

•' 
l>\   '1  .ins  and   it«  distribution 
by  water  fun  r  in  effecting  drain 

ndd     '  '    he  land,  and  I 

■I   by  incri  isi  1  product  on.     Then 
■  I 
and  on.       This  i- 

I,  but   it 

I  n   of   fertilizer       their    kinds 

and  uses,  is  int in.  ind  up  with  • 


considerations    as    tillage    and    tilth,    water 
supply      and       farm      pesl  Fertilizers 

have  to  be  considered  in  their  chemical, 
physical  and  biological  effects  on  the  soil 
and  crop.  Their  effects  are  direct  and  in 
direct.  We  have  to  take  into  account  the 
after-effects  of  their  application,  to  indicate 
sound  and  unsound  practice,  and  to  remem- 
ber the  peculiarities  of  our  soils  and  climate 
Fertilizers  are  applied  in  order  to  incr 
the  useful  productivity  of  the  soil.  Thi 
this,  first  of  all,  by  supplying  needed  plant 
food,  that  is.  by  making  good  the  chemical 
f  the  soil.  Secondly,  they  assist 
in  the  elaboration  of  the  store  of  plant  food 
already  in  the  soil  in  a  dormant  form.  Third. 
ly,  they  allow  of  the  growth  of  a  crop  with  a 
minimum  of  water.  Further,  the  soil  is 
unhealthy  »>r  exhausted  by 
-kilful  use  of  fertilizers.  For  its  own 
sake  the  oil,  is  not  worth  a  thought 

f  future  crops,  its  composition 
i  tion,  ought  to  have  careful  study. 
The  productive  ywvT  of  the  soil  depends 
on. 

1.  The  presence  in  adequate  amount 

all   the   necessary    plant-foods. 

2.  The  presence  of  water  and  air;    and 

3    The  absence  of  poisonous   substances 
rtility    is   not    to   be   attained   by   ferti- 
lizers alone;    fertilizers  may  easily  le 
infertility. 

It  is  not  possible  to  consider  all  conceiv- 
able cases  in  an  hour's  time,  but  a  few  may 
. 
Three    things    have    been    shown    to 

1  in  fertilizers  -    -      ome- 

times  included  in  this  category.  They 
nitrogen,  phosphoric  acid,  potash  and  1 
The  order  of  importance  varies  in  part 

Generally,  the  order  in  this  country 
is  phosphoric   acid,   nitrogen,    potash,   and 
lime.     If    kraal    manure    is    conserved 
utilisi  1  as  il   should  be,  the  need  for  nitro 
gen    and    potash    is  very    greatly    red'; 
Lime  would  then  take  second  place       1 
lizers  d  accord  the  parti- 

cular t food s   they    contain,   as  general. 

nitrogen.. us.    phosphatic    and    potassio.       A 
•  on    which    ought    to    be    notf 

■    them    into   nitrogenous 
us.       This  division  is 
'  the  i  fleet  of  nitrogen  on 
the  i  velopmenl  of  tl 

■'  vour  the  pr. 
of  the  plant,  and 
give  ■  !il  growtl  and 

■  tunes  inimical  to 
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flowers  and  fruits.  Where  these  are  the 
object  of  cropping,  the  application  of  nitro- 
genous fertilizers  requires   discretion. 

For  the  production  of  a  full  crop,  the 
necessity  of  water  must  not  be  forgotten. 
Humus,  though  less  essential,  is  still  im- 
portant, and  demands  notice.  It  will  be 
convenient  to  illustrate  general  principles 
by  means  of  particular  instances.  Before 
considering  the  different  substances  avail- 
able as  fertilizers  it  will,  perhaps,  be  well 
to  emphasize  a  few  general  cautions.  The 
first  is  that  care  is  required  in  the  use  of 
water  soluble  substances  in  fertilizers.  Such 
substances,  whatever  their  nature,  are  apl 
to  be  dangerous,  inasmuch  as  they  com 
with  the  plant  for  water.  When  this  is 
plentiful,  no  harm  is  done.  It  is  the  short 
droughts  which  occur  more  or  less  in  every 
growing  season,  that  are  to  be  feared. 
When  everything  becomes  dust-dry,  the  less 
water-soluble  substanc  preseni  the  better. 
The  propoi  ti<  m  i  i  such  subsl  nice  to 
u  ater    available    b  'C<  m  ry    high, 

and  extensive  plasmolysis  occurs  with 
corresponding  loss  of  crop.  If  water-soluble 
substances  are  absent,  the  plant  has  a  much 
improved  chance  of  surviving  the  dry  time. 
Xot  infrequently  injudicious  fertilizing  leads 
to  a  diminished  crop.  This  caution  is 
specially  necessary  in  this  land  of  bright 
sunshine.  Another  thing  to  be  guarded 
against  is  that  care  should  be  taken  to  pre- 
vent the  accumulation  of  sodium  salts  and 
chlorides  in  the  soil.  These  are  specially 
objectionable  among  water  soluble  sub- 
stances, and,  if  present  in  fertilize];  to 
more  than  a  very  small  extent,  such  ferti- 
lizer should  only  be  applied  to  vigorous 
growing  crops,  in  the  removal  of  which  they 
may  be  largely  taken  away.  Generally 
there  is  no  great  amount  of  percolating 
water.  The  rain  that  comes  passes  into  the 
cultivated  land,  but  there  is  not  sufficient  to 
pass  through  and  carry  away  objectionable 
substances.  Provision  for  drainage  has  not 
been  made  except  in  a  negligible  number  of 
es.  The  consequence  is  that  objection- 
able substances,  if  applied  time  after  time, 
may  easily  accumulate  to  a  dangerous 
extent,  and  bring  about  infertility.  Plants 
in  the  course  of  their  growth  exercise  selec- 
tive absorption.  Water  soluble  substances 
of  all  kinds  freely  enter.  Such  as  are 
required  by  the  plant  are  fixed  and  .milt 
into  its  substance.  Others  pass  out  aga.u. 
C'f  this  class,  sodium  salts  and  chlorides  are 
of  common  occurrence.  They  are  not 
removed  by  percolating  rainfall,   or  to  any 


large  extent  in  the  crop,  and  if  applied  with 
regularity    in   fertilize)  tnay,    in    the 

course  of  a  few  seasons,  accumulal  to 
deleterious  degree.  Land  subject  to  such 
accumulation  becomes  more  and  re  in- 
fertile. All  sodium  salts  are  objectionable 
on  this  ground,  even  the  nitrate.  Tn  tins 
case,  the  acid  radical  is  utilized  by  the 
plant,  the  basic  radical  is  rejected.  All 
chlorides  are  objectionable  even  potassium 
chloride.  Here  the  potash  is  assimilated, 
the  hydrochloric  acid  rejected.  Water  sol- 
uble potash  salts  applied  with  freedom  may 
be  dangerous,  but  such  danger  diminishes 
as  the  potash  is  absorbed  by  the  crop.  Ii 
the  chloride  has  been  used  the  objection  to 
the  acid  radical  remains,  if  the  sulphate 
was  employed,  the  acid  radical  is  rendered 
harmless  by  formation  of  sparingly  soluble 
gypsum  with  the  lime  of  the  soil. 

For  the  foregoing  reasons  it  is  advisable 
to  use  mixed  salts,  such  as  kainite,  carnal- 
lite,  and  the  ashes  of  kraal  manure  or  karroo 
bush  with  some  care. 

Taking  available  sources  of  nitrogen  first, 
then  it  may  be  laid  down  as  a  general  prin- 
ciple that  in  mixed  farming  properly  carried 
out  there  ought  to  be  very  little  need  for 
the  purchase  of  nitrogen.  As  much  dung 
as  possible  ought  to  be  made.  Mealie 
stalks,  so  often  wasted  by  wind  and  fire, 
should  be  shredded  and  made  into  manure 
by  the  oxen  and  farm  animals  generally. 
The  reiterated  objection  to  this  procedure 
is  the  expense  and  impracticability  of  deal- 
ing with  huge  areas  in  this  way.  The  ad- 
vantages gained  would  soon  more  than  meet 
the  expense.  The  impossibility  of  dealing 
properly  with  big  areas  is  surely  a  very 
good  argument  for  dividing  up.  The  decay- 
ing vegetable  matter  added  to  the  soil  by 
the  free  use  of  kraal  manure,  say,  8  to  10 
tons  per  acre,  is  very  beneficial  and  helpful 
to  the  growth  of  pretty  well  the  whole  range 
of  crops.  It  is  hardly  possible  to  apply  it 
to  the  wrong  soil.  It  improves  all.  It 
supplies  actual  nitrogen  in  a  great  variety 
of  forms,  differing  in  availability.  It  pro- 
vides a  source  of  energy  for  the  beneficent 
activities  of  a  whole  class  of  microorgan- 
isms which  fix  the  free  nitrogen  of  the  air, 
and  so  brings  that  tremendous  reservoir 
under  toll  for  the  crop.  It  produces  a 
mellowness  in  the  soil,  and  a  capacity  for 
absorbing  and  retaining  moisture  which  is 
wholly  beneficial,  and  quite  different  from 
the  moist  condition  resulting  from  the  use 
of  hygroscopic  salts.  It  enables  the  easy 
production  of  a  tilth,  and  a  favourable  seed- 
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urn  benefits  are  shown  on 
the  most  intractable  soils,  whether  clay  or 
At  this  time  its  value  ought  to  be 
1,  and  its  benefits  made  kno 
In  this  land  of  cheap  coal,  and  what  m 
soon  be  immense  areas  of  quickly  grown 
fuel,  it  is  very  wasteful  to  use  it  as  fuel, 
especially  us  the  soils  of  this  country  are 
so  generally  di  in  humus.     The  con- 

.ukI  increase  of  humus  is  very  im- 
nt  ;    iis  beneficial  effi  50  varied 

ad  u  so  readily  undergoes 
in  this  warm   climate.     In  grain- 
growing  districts,   where  the  livestock  kept 
is  in  I  to  make  dung,  the  advanl 

of  humus  in  the  soil  may  be  secured  by  the 
th    of    catch    crops    of    various    kinds. 
which  iii  l;  The  use  of 

acco  growth  leads 

ric    nitrogen. 
Disadvai  -   are 

comparatively  mere 

would  be  well 

use  of  a  quicker  growing  plant  of  some  non- 
Such  a  plant  may  some- 
-.  be  grown  when 
It  should  I"    ■  ■  all  plants  in 

on  oi 
free  i  of  i   trogen  like 

thes>-  pn  use  of  thi  Id  not 

need  for  I 

It.  may  i  here 

linable,  i  >r  the  gp 

of  01 
origii 

crops,  to  supplement  bj  using 

ammonium  salts  <>r  nitral 
Nitrogenous  fertilizers  of  the  organic  kinds 
il    and    ■  gin.     We 

and  entrail,  di  nd.  Boi       usually 

contain  their  fin 

fonn  !    dis- 

d    and    decrepit,    animals    ought    to    be 
utilized      I'   ought   no)   t  i  pass  the  wit  of 

f  anthrax. 
Of  th  e  a  d 

.  the  refu 
the    more    | 
of   this  kind   are   instanced   by   the 
wh   ' 

kind 
it  uniformly  to  b 

[use    of    1  i    glue 

refineries  aid  all  the  otl  i 

mal    prod 


should  contribute  their  quota  to  the  supply 
of  the  combined  nitrogen.  Generally, 
animal  substances  are  associated  with  more 
or  less  fat.  This  is  always  highly  valuable 
as  a  means  of  making  soap  and  candles  and 
lubricants,  and  should  always  be  separated 
as  completely  as  practicable,  more  particu- 
larly as  fat  is  highly  objectionable  in  ferti- 
lizers. Fat  hinders  the  decay,  and  conse- 
quently interferes  with  the  availability  of 
the  nitrogenous  substance.  As  a  result  of 
its  own  decomposition,  insoluble  calcium 
salts  of  the  fatty  acids  are  formed,  which 
t  the  free  circulation  of  air 
r  in  the  soil,  and  correspondingly 
lower  the  fertility.  Oil  of  vegetable  or 
is  just  as  valuable  on  the  one  hand  and 
objectionable  on  the  other.  The  residue  of 
oil  seeds  after  the  removal  of  oil  is  some- 
times only  useful  as  fertilizer,  not  being 
suited  for  animal  food  owing  to  poisonous  or 

To    he    of    service 
■  f   nitrogen,    the   refuse   of   oil 
should  be  practically  free  of  oil. 
Tin-  dui  g  guano,  when  fresh, 

\  iluable    source    of   nitrogen,    and    is 
highly   appreciated,   and   as  widely   use  | 
its    limit'  1  will     allow.        Tl 

iic  forms  of  i  re  of  high  value. 

not   like' 
ntifullj   i    ed    'I  be  harm- 

ful when  r  eh  terial 

will    fruit    trees  or  vines,   or 
ous  fertilizer  is  applied  on 
i    in.  1   crop.     Nitrogen 

in  alum  miun  nd  nitrates  is  usually 

more        pel  than    org  inio     nitrogen 

This  |    an    appreciation   of   its   higher 

availability.     The    ammonium    salt   usually 
with   is  the  sulphate.     The  chloral 

>ns  already  discussed 
Ammonia   is  assimilated   by  plants  dir 

slight    extent.      For    I  rt    it 

undergoes  the   pp  Lai     n,   known 

;lts  in  the  forma 

tion  of  calcium   nitrate   a    nutrient   salt  of 

high  The    ue  monium    sul- 

phate  soon  r.-nders  n  soil  smir,  and  to  that 

■  i .    unfertile.  n    be 

Much 
nitroi 

• 
Sodium  nitr  I  li  saltpi  I 

imported    int- 1  I 

nitric  manufacture  of  explo- 

\    small  |  f.-rti 

!•         of     II  I   rms  of  combined  nitro- 

nte,  and 
•  quickly  available      The  effects  of 
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an  application  may  sometimes  be  seen  in  a 

hours.      It   is   a    favourite    form    for 
as  top  dressing  when  a  highly  plant 

food  is  required. 

\  trati  -  are  all  easily  soluble.   Thej  never 
imulate  in  the  soil.     They  are 
in   the   combined  preser.ee  of   moisture 
organic  matter.   The  repeated  use  of  sodium 
is  a  bad  effect  on  the  physical  con- 
dition of  the  soil,  being  destructive  of  tilth. 
The  formation  of  complexes  of  soil  p  irl 
upon   which   tilth   depends,    is  destroyed   la- 
the soda,  which  results  from  n  ippli- 
I    sodium    salts.     The    soil    atl 
same    condition   as   kneading   it    would 
brine   about,    a    very   bad   condition    f<  r   the 
germination  of  seeds  or  the  development  of 
pi  ints. 

With  electric  power  sufficiently  cheap  it 
becomes  possible  to  manufacture  calcium 
nitrate. 

Of  more  importance  in  this  country,  even 
than    the    question    of   nitrogen,    is   that    of 
phosphoric  acid.     The  soils  of  South  A 
are   generally   more  deficient    in   phosphoric 
.acid   than   in   any  other  plant   food.      Phos- 
phoric  acid   is   sent  off  the   farm    in   nearly 
the  whole  range  of  produce,  whether  m 
or    wool,     dairy     produce,     or     live     si 
potatoes    or   lucerne.     The    deficiency    can- 
not   be    made    good    by    conserving    kraal 
manure.        It,    cannot    be     restored    to 
land  by  the  practice  of  green  manuring,  for 
the   green   crop    can   return    nothing   in   the 
way     of     phosphoric     oxide     it       did       not 
take      from      the      soil.        The     air     is     no 
of     pin     p      ■  acid      as      it      is 

of     nitrogen.       The     si    I         i  ginally     p 
only      poorer      by      the      pi  • 
of  agriculture  and  the  sale  of  produce.     If 
production    is    to    be    increased    and    main- 
tained   it    becomes   imperative    then    to   use 
phosphatic   fertilizers  in   nearly   every  ■ 
Phosphorus  is  a  highly  active   polyvalent 
nent,  which  may  be  obtained  in 
si  ites  of  oxidation,    corresponding   to   each 
of  which  there  are  one  or  more  acids.      W 
have    only    to   do   with    the    highest    range, 
phoric    acids.     There   are    three   of 
Two  of  them  may  be  ruled  out   as 
of  no  agricultural  interest.       The  one  thai 
qs,     '  i 1  ho-phosphoric     acid,     is     qui!  e 
sufficiently  complicated,  forming  as  it  d 

series  of  salts  with  one  base,  neutral 
Its.  and  mixed  salts,   in  which 
r  d    bases  and    acids   occur.     The    prin- 
cipal and  most   useful  source  ■  boric 
acid  for  agriculture  is  to  be  found  in  boi 

re   now   very   difficult    to  obtain    in 


sufficient    quantities.     The    col 

under   pressure,    or    boiled    to 
sterili/.e    them    and    extract   th 
are  then  allowed  to  dry  and  ground  up  and 
sieve  then    sold    as    bone    meal,    or 

treated   with   sulphuric  acid,    to   partlj 
solve    them. 

Bas  has  only   been   i  >bi  i  n  ible   at 

prohibitive   rates  for  a   long   time.     It    is  a 
di  rise  substance,  and   musl    be   very  finely 

rid       It    is    m 
for  the    i  :ure  of  superphosphate  on 

account    ol    its    low    content    of    phosphoric 
and     high     proportion    of     iron     com- 
pounds, and  the  basic  nature  of  the  whole 
The  phi  sphoric  acid  is  mostly  present  in  a 
highlj    i  easily    dei 

cule,  s  .i   silii    <-]  lime 

and    I  iron.     The    phospl  d    is 

osl   part  easily  available  to  plants. 
therefore   no  need   to  dissolve 
it.   Mineral   super-phosphates  a 
in  this  country  to  any  extent,  if  at  all.   The 
sphate  deposit-  country 

uniformly    poor    in    quality    to 
worth    manufacturing   into   su]  ate, 

or  th  not  adapted  for  the  purpose  by 

u  i  t   their  high  content  of  alumina  and 
iron   .     d        The    strongly   acid    high    grade 
sup  1    "  double    super, "    are    not 

well  i     for    unskilled     use     in     this 

i'.       They    should   be   applied   to 
in    ca  -.1  r    is  ction 

cultural  lime.     Others 

mes    sour   and    unproductive, 
in   many   cases,    pro- 
duce   a    wonderful   effect   on    the    growth    of 
i        i  rop,   for  a   season  or  two.     Then   it   is 
i    to    become    more    and    more    ineffee- 
ng    either   to   increasing  or 

sometimes,  where  care  is  not  taken,  I  >  the 
depletion  of  other  essential  plant   foods, 
an    infertile    condition    may    arise    from    a 

ing  deficiency  in  humus.  Superpl 
phate  then  should  always  be  used  in  i 
junction  with  lime  in  some  foi-m,  and  the 
dies  of  potash  and  nitrogen  should  be 
watched.  Then,  if  the  humus  of  the  toil 
is  maintained,  there  is  no  objection  to  th  i 
repeated   use  of  superphosphate. 

The  advantaj  i        •  d  in  the 

may    be    derived    from    other    stun. 
Guanos    are    often   highly   phosphatic,    and 
are   of   high    value,    being   readily   available, 
ially  in  I  -  where  the  pi  i 

mpanied    by    organic    matter.     Then 
are     the     residues     known     as    bai 
These    occur    chiefly    in    caves 
-n-'cts,    and    vary    \  -  rv    much 
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in  <■'  lour,   composition,  density  and   value. 
Of  actual  bat  guano  or  dui 
is     very     small.         When     this     material     is 
pie    in    a    reasi  'ire   cond 

6"5      nitrogen,  and  from 
1 1      to  12      Pa0       V. 

Eti  m  highly  chi 
with    red    earth    or   ealcar 

small 

■is     of     j  and     phosphoric 

oxid  I  I  e     proportion     of     nitrogen     to 

often      low.        It 
ads    'ii     the    condition     under    \\  hich 
the  I   has  accumulated,   the   extent 

to    which    decay    has    proceeded,   and    the 
source  of  origin  of  the   nitrogen  and    | 
photic  oxide     For,  man  j   a   :  con- 

clusion   cannot    be   resisted,    thai    often    the 
ins    of     !  nimals    than    hats 

g    examined.        Creatures    ha\ 
their    way     into    the    caves 
there,  and   their  remains  give  value  to  the 
accumulations  of  ages.     A   bat  guano 
taining    from    6  P,05    musl    be 

accounted  a  nple.     The  nitrogen  is 

often   negligible.     The    phosphoric    oxid 
only  soluble  to  a  in  -      citric 

I.     This    I 
no  vi  ible  guide  to  its  value  as  plant 

food,  and   phosphoric  acid   in 

■-  value  than  phos- 
phoric acid   iii   mini  i  phates. 
Mineral  ph                 are  i  t   \ 

No  vers   great   mass 
is  t  ind   in  any  one   localitv.        The 

quality   is   usually   low   grade.      Where   the 
phi      :  d  i       lentiful  it  is  a  '■ 

with   alumina  or   ir  o  "\idc,   and   is  there- 
I    fur   the    manufactut 
i.'      Treatment   with   acid  be- 
ing ruled  out,   we  can  utilize  the   m 

':•>  .     I  ire  in 

a  I'n  after  calcina- 

tion with  lin  after  fen 

with  |.      as      p.  at      .  r 

Tins  |as<   methi  d  of  I  nt   is 

n  used  by  good  farmers  with  1 

ailabilitv    and    value    of    the    differ- 

its  of  i 

■    all   well 
known      It  is  in  this  direction,  cbiefly,  thai 
irch  is  required       I  '•     ■■    i  k  is  lab  i 

its    •  ling,    and,    t1 

• 
Tie  ually 

highly  in    citric    a  am- 

tral  ]  ar 
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they  must  be  finely  ground,   and  so  made 

pose  the  maximum  surface  area  to  the 

attack    of    decomposing    agencies.       These 

a  and  carbon  dioxide  of  the 
air,  water  with  the  acids  resulting  from  the 
decay  of  organic  matter,  and  the  solvent 
-  brought  to  hear  by  the  plant  roots. 
I  he  a  1  agencies  operate  uniformly  on  all 
insoluble  phosphates,  in  proportion  to  their 

i  ffect  dep' 

■  n    the    nature   of   the    phosphate   attacked. 

sample,  calcium  exists  in  one  >t;.' 
exidation  only:  iron  exists  in  several  b1 
of  oxidation.     Iron  phosphates  are  tier 
subject  to  disruption   by   oxidising  and   re- 
ducing  effects   brought    to   bear   alternately 

r  and  i  rganic  matter.     Calcium  ]  ' 
phate    is    liable   to   attack   and   solution    by 
>n   dioxide  to  an  extent   that   iron   and 
alumina    phosphates   nre   not.      Bach    i 
phati  re   or   less   easily   attacked   by 

ni'-  acids  according;  t"  the  properties  of 
-alt  formed.     Diti  :  plants 

different   powers    of    attacking   and 
utilizing  phosphoric  <"\ide  in  it~  various  in- 
soluble forms.     Swede  turnips  and 
obtain  phosphoric  acid   fr  I  ible  cal- 

cium   phi  spliate,   oats   are   quite   unabl 
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of  the  important  plant  foods  that  is  liable 
to  become  diminished  in  amount  below  the 
profitable  minimum.  We  have  therefore  to 
consider  sources  of  supply  and  the  suit- 
ability of  the  product  for  fertilizing  pur- 
poses. Since  the  supplies  from  Germany 
were  cut  off,  agriculturists  have  had  to  look 
ior  other  means  of  providing  the  necessity. 
These  have  been  found  (1)  in  ash  of  vari 
Muds,  ash  of  banana  trees,  ash  of  Karroo 
bush,  ash  of  kraal  manure,  sometimes 
sheep,  sometimes  cattle  dung.  The  |  roeess 
of  burning  may  be  justifiable  in  the  case  of 
Karroo  bush  and  banana  refuse,  and  other 
material  of  like  kind,  with  which  there  is 
no  option,  but  burning  kraal  manure  of  any 
kind  is  a  mistaken  policy.  It  is  convenient 
for  use  for  many  purposes,  and  the  nitrogen 
and  humic  matter  lost  by  burning  would 
more  than  pay  for  the  extra  transport 
rges.  Tiie  quantity  of  ash  varies,  ami 
it  contains  from  small  amounts  up  to  nearly 
of  potash.  It  depends  on  the  material 
burned,  on  the  district  of  origin,  and  on  the 
manner  of  burning.  Ash  from  some  dis- 
tricts is  well  known  to  be  rich  in  potash, 
while  that  from  other  places  is  just  as  note 
riously  poor.  If  care  is  not  taken  to  exclude 
sand  and  earth  from  the  material  before 
burning,  not  only  is  the  proportion  of  the 
potash  reduced  by  its  presence  in  the  ash, 
but  the  solubility  of  the  product  is  greatly 
lowered,  owing  to  the  formation  of  glassy 
substances  The  ash,  properly  prepared, 
c  ntains  its  potash  and  soda  largely  as  car- 
bonate^. These  salts  cannot  be  looked 
upon  as  in  all  respects  satisfactory  plant 
foods.  They  have  a  burning  poisonous 
effect,  and  must  only  be  used  sparingly  if 
they  are  to  be  of  benefit ;  a  heavy  dose  is 
harmful  in  the  case  of  many  crops  and  con- 
ditions. An  effective  way  to  reduce  the 
proportion  of  soluble  alkali  is  to  allow  tie 
ash  to  lie  in  wet  contact  with  gypsum,  both 
in  a  finely  ground  condition  and  well  mixed. 
S<>dium  and  potassium  sulphates  are  forme  I 
These  salts  may  be  leached  out  if  desirable. 
To  get  rid  of  the  sodium  sulphate  is  a 
troublesome  process.  This  salt  is,  however, 
more  tolerable  in  a  soil  than  sodium  carbon- 
ate. 

(2)  There  is  the  potash  in  some  of  the 
felspars  which  are  to  be  found  somewhere 
surely  in  the  wide  expanse  of  this  sub-con- 
tinent. This  material,  if  finely  ground  and 
used  plentifully,  misrht  be  effective.  Re- 
search is  required  in  order  to  determine 
whether  such  applications  would  be  uni- 
formlv  safe. 


(3)  Potash  felspars  might  be  used  as 
sources  of  silica  in  the  manufacture  of 
cement,  the  potash  being  secured  a9 
muriate  or  sulphate.  This  is  done  in 
Canada. 

(4)  An  investigation  might  be  made  into 
the  extent  and  character  and  potentiality 
of  that  huge  deposit  of  potassium  nitrate 
said   to  exist   somewhere   in   South   Africa. 

The  conservation  and  use  of  kraal 
manure  on  farms  reduces  the  need  for  pur- 
chased potash,  besides  securing  other  bene- 
fits, such  as  increase  of  humus  with  its 
water-holding  and  food-fixing  properties. 

Where  fertilizing  is  carried  on  lime  is 
always  needed  in  all  but  some  limestone 
districts.  Lime  is  essential  as  a  plant  nutri- 
ent. For  this  purp  i  soils  contain  an 
abundant  supply  for  .years,  and  if  this 
were  all  it  would  rarely  be  required.  But 
lime  is  the  cheap,  effective,  and  in  every 
way  useful  basic  substance  which  enables 
the  farmer  to  at  once  correct  the  acidity  in 
his  soil.  The  acidity  is  the  inevitable  re- 
sult of  high  farming,  and  whilst  it  is  favour- 
able to  a  good  physical  condition  in  the 
soil,  it  has  a  very  bad  effect  on  the  biolo- 
gical condition,  helping  forward  the  growth 
of  many  fungi  responsible  for  various  crop 
diseases,  and  hindering  the  development  of 
micro-organisms  useful  in  the  elaboration 
of  plant  food.  The  lime  applied  is  used 
over  and  over  again,  and  is  for  the  most 
part  always  undergoing  changes  in  the  acid 
substances  it  neutralizes.  There  is,  as  it 
were,  a  dance  past  of  acid  radicals.  They 
come  and  they  go.  The  lime  does  not  go 
on  for  ever,  like  the  poet's  brook,  but  it  is 
more  abiding  than  the  acids  which  it 
neutralizes  for  the  time  being.  The  ae  ds 
are  produced  plentifully  by  the  oxidation 
of  organic  matter  in  manured  soil.  The 
organic  acids  pass  along  from  stage  to 
■  of  oxidation  until  finally  the  state  of 
carbon  dioxide  is  reached.  The  lime  be- 
comes bi-carbonated ;  carbon  dioxide  is  set 
free  in  soil  water  and  in  soil  air.  It  esi  i 
into  atmospheric  air.  It  carries  on  a  war 
in  the  soil  against  calcium  phosphate  which 
it  decomposes.  With  the  aid  of  ammonia 
it  can  even  decompose  calcium  sulphite 
\.C  Is  are  introduced  into  the  soil  by  ferti- 
lizers. The  lime,  as  it  were,  i  long 
the  acids  formed  in  the  soil  and  added  to 
the  soil,  to  the  point  of  exit   by   v<  latil 

lation,  or  in  some  cases,  per- 
colation. In  this  latter  event  the  lime 
itself  is  lost.  Lime  is  the  only  sub- 
stance which  can  perform  this  function  for 
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nitely,    -  every    reason    to 

render      ours  lives      se         pporl  ing 
similar    reasons,    the    importation    oi     ferti- 
lizers lias  practically  i  I     tnd  it  is  to  be 
hoped  t:                strenuous 
made  to  utilize  the  large  amount   oi  poten- 
tial fertilizer  fron  bery  offal 
throughout   the   Union,  which  at  present   is 
wasted,   will   before   long   result   in  com 
results.        The    local    pi               n    ui    a    l 
many    thousand    tons   oi    fertilizer   annually 
rds    1 1)      supply    needed  oui 
pre-'                 ads  would  materially    assist  in 
helping   this   country   to   teed    itself  ii  - 
<i    relying    as    in    the    past    on    the    ov> 
world  for  so  much  of  its  food  requirerm 

The    author   has    referred    to    the    general 
poverty  in  phi  -  Afi  ican  soil, 

which    all    exportation    of    maize    and    meat 
permanently   accentuates.     Just   as 
in    the    pas!    and    present    constitutes    the 
great       s      voir  of  nitrogen,  so  it   seems  that 
the  ocean   constitutes  the   phosphate   ri 
voir,     and     it     appears     possible     that 
American    practice   oi  s    Ssh    for  oil 

and    phosphatie-nitrogenous    fertilizer    may 
ultimately     have     to     be     adi  pi     1     in     this 
country.        The    importance    oi     phosphatio 
fertilizers    in    pr<  am  iting     i 
accelerating    maturity   appears    \  ay    im] 
.■nit    in   i  ;  ,  en  ps       :  maize  in 

districts    with    erratic    rainfall    and    liability 
to  fr 

Where    tie-    materials    at  I    ble,    the 

following  instructions  from   McC   nnell  Agri- 
cultural   Note-book    (p.    1- 
home-mad.-  superphi  sphal 

Proportion  d    to 

:  — 
1    ;  ad  b  tiled   bones. 

851 1  lb.   (50  gal  ■  ii   sulphuric  acid. 

51 i  gal.  of  water  to  mi >isi  m  the  1" mes,  and 

gal.  oi  water  to  mix  with  aci  I 
Mix    gradually    in    a    lead 

;i,  and   sprinkl  :  on  th       cid  :     mix  with 
ashes,  earth,  or  gypsum,  after  two, 

to  dry  the  ma 
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Africa,  and  it  ml  tiling  that  the 
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but    in    addition    the    whole   subject    is 

i    which    scientific   research    is    urgently 
I  d      Pract  ice  is  in  fact  in  all  countries 
much  upon  empii  ical  results, 
and  it  be 
quently  encountered  and  in  the 
dim:                litions  demands  a  thorough  in- 
on  from  the  scientific  side  as  a  ha-'' 
extensive  experimentation   upon  a  prac- 
tical  farming                   In   this  coi ction  it 
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can  "iil>  I"-  irritated  bj  r<  i  vern- 
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pr<  blems.  They  are  very  intricate  problems, 
as  lias  been  indicated  You  know  more 
about  that  than  1  do.     Bu<  the  Agricultural 

department  is  pursuing  certain  lines  ol  in- 
\  estigation. 

Now,  the  Scientific  Committee,  to  which 
the  .Minister,  in  his  opening  speech  lasl  year 
specially  referred  the  consideral  n  of  this 
-i  i  li,  has  also  appointed  a  Sub-Com 
mittee  of  its  members,  and  is  doing  its 
utmost  also  to  try  and  assist  the  Agricul- 
tural Department  and  assist  the  Govern- 
ment in  opening  up  new  lines  from  which 
we  may  obtain   fertilizers 

The  prospective  shortage  of  shipping  is, 
i  1  course,  a  very  serious  matter  from  the 
point  of  view  of  superphosphates,  and  I  may 
say  that  the  Government  is  keeping  its  eye 
■  n  this  question  in  the  hope  possibly  of  be 
ing  able  to  get  some  neutral  tonnage  and 
i  btain  possibly  some  superphosphates  from 
Japan.  But  that  source  is  very  uncertain, 
an  1  cannot  be  relied  upon  at  the  presenl 
moment.  The  Japanese  Government  has 
forbidden  the  export  of  superphosphates. 
On  the  other  hand,  they  want  very  badly 
certain  materials  we  may  be  able  to  supply, 
and  the  question  arises  as  to  whether  we 
shall  not  be  able  to  effect  an  exchange 
Japan  wants  scrap  iron.  We  caimoi  spare 
very  much  from  this  country  at  the  present 
time.  It  is  possible  we  may  be  a  hie  to 
spare  a  certain  amount.  Then  it  will  be- 
come a  question  as  to  what  price  we  can 
land  this  fertilizer.  There  is  such  a  thing 
as  landing  it  at  a  price  out  of  reach  of  everj  - 
body,  and.  therefore,  that  consideration  will 
have  to  be  kept  in  mind. 

As  you  know,  to-day  we  are  doing  a  great 
deal  more  than  we  were  doing  three  years 
ago  The  Ammonium  Company  of  Natal 
is  turning  out  sulphate  of  ammonia  to-day, 
which  is  going  to  Mauritius,  and,  apparent- 
ly, Mauritius  is  aide  to  absorb  all  the  Com- 
pany's output  for  si  me  years  to  come.  At 
the  present  time  it  is  producing  200  tons  a 
month,  and  that  will  increase  shortly.  As 
i-  they  can  duplicate  their  plant  a 
large  increase  may  he  expected.  The  export 
iny  kind  of  fertilizer  at  present  is  pro 
hibited,  but  the  Company  is  allowed  to  ex- 
port to  Mauritius  on  condition  that  it  sup- 
plies local  demands  first.  Apparently— 
and,  on  this  subject,  I  speak  under  correc- 
tion, because  you  probably  all  know  more 
about  it  than  I  do — sulphate  of  ammonia  is 
not  suitable  to  new  soils.  In  Mauritius, 
where  the  sugar  industry  is  one  of  many 
years'  standing,  that   particular  form  of  fer- 


tilizer is  very  much  required  and,  as  I  say. 
Mauritius  is  taking  all  that  the  Company 
can  turn  out.  But  in  this  country  at  pre- 
sent our  sugar  industry  has  aol  attained  the 
number  of  years  of  age  which  is  accessary 
to  require  that  particular  class  of  fertilizer, 
and  the  amount  being  taki  n  bere  at  the 
present    in m   is  thus  very  small. 

The  Scientific  Gommittee  is  also  investi- 
gating the  other  directions  where  there  is, 
at  the  present  moment,  a  wastage  going  on. 

The  wastage  at  the  abattoirs  has  been 
referred  to,  and  also  the  crayfish  industry 
is  a  possible  source  ol,  I  think-,  something 
like  12, (Hill  t<  lis  per  annum.  The  abattoirs 
themselves  will  provide  a  considerable 
source  also.  There  is  the  question  as  to 
how  people  are  to  he  persuaded  -  because 
it  will  amount  to  that  ;  I  am  afraid  we 
cannot  compel  people — not  to  waste  by- 
products ;  hut  some  form  of  persuasion 
must  he  exercised:  and  1  trust  that  we 
shall  find  our  way  in  time.  We  have  got 
to  feel  our  way  in  the  matter,  and  the  whole 
subject  is  full  of  difficulty  :  but  what  we 
are  trying  to  do  at  the  present  moment  is  to- 
get  something  agreed  and  something  done. 
It  may  take  a  bit  of  time,  but,  as  I  say,  the 
prospects  for  the  next  year  are  so  serious 
in  regard  to  shipping  facilities  that  we  must 
absolutely  do  all  that  we  can.  The  amount 
of  wdieat  which  we  may  be  able  to  get  from 
abroad  next  year  will  probably  lie  measured 
in  extremely   small  figures. 

With  regard  again  to  the  Saldanha  Bay 
phosphates,  the  difficulty  in  regard  to  which 
is,  as  you  all  know,  their  insolubility,  ex- 
periments are  being  made  by  Dr.  Marloth 
and  other  persons.  Prof,  van  der  Biet  of 
the  Scientific  Committee  has  also  obtained 
some  interesting  results  in  experimenting 
on  these  rock  phosphates.  But  even  if 
results  are  satisfactory  in  the  efforts  being 
made  to  render  them  soluble,  one  essential 
condition  of  practical  success  will  be  cheap- 
ness of  production  in  the  finished  article. 

There  are  several  things  which  I  should 
have  liked  to  have  heard  the  reader  of  the 
paper  give  us  in  greater  detail.  I  think  his 
paper,  as  a  general  exposition  to  a  person 
like  myself,  who  is  not  a  skilled  chemist, 
is  most  valuable,  and  I  think  it  will  be 
read  with  a  great  deal  of  interest  by  many 
people  in  this  country.  But  I  should  like 
him  to  explain  to  me  why  it  is  we  cannot 
get  our  farmers  to  use  whale  meat  more 
than  they  do.  T  believe  there  is  a  very 
large  amount  of  it  available  at  the  present, 
time;    we  are  being  asked  to  allow  the  ex- 
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ble   i"   i  btain   all   th<  plant    re- 

quired for  production. 

With  regard  to  nitrogen,  the  problem  is 
realh  solved  by  the  recent  advances  which 
have  taken  place  in  connection  with 
Utilization  of  atmospheric  nitrogen.  That, 
however,  will  involve  a  verj  expensive  plant, 
which  we  maj  not  be  get  during  the 

war.  but  after  the  war  we  should  be  inde- 
pendent :  that  is  to  say,  it  we  can  make  the 
lizer  cheaper  here  than  we  can  import 
it.  We  have  one  present  source  of  nitro- 
us fertilizer  in  Natal,  the  supph 
which  might  be  very  considerably  aug- 
mented. We  are  told  the  ammonium  sul- 
phate  people   are  producing  it   at   a  certain 

,   but  we  are   told    also    that    the\ 
simply  blowing  away  the  l  are  pro- 

ducing as  a  waste  product.     If  that  were  t" 
In-  utilized  for  generation  of  power  n    a 
produce  an  additional  nitrogen  supply  from 
the  atmosphere. 

In  connection  with  potash,  there 
to  In-  some   large  deposits  of  felspar  in  the 

atry,    some   of   them    i  ich   in   potasl 
much  a-  14  It   may  be,  it*  they  are  suffi- 

ciently  fineh    ground,  that    the  may 

directly  availabli  I  plants.  As  Mr. 
Baguley  has  told  us,  plants  can  dissolve, 
by  their  root  action,  substances  which  arc, 
all  intents  and  purposes,  insoluble  in 
ordinary  solvents.  Then,  again,  I  believe 
there  are  quite  considerable  quantities  of 
available  on  ;  s  in  different 

places,  and  I  was  interested  t      rea  1.     only 

•  Economic  World,  Her.  j.  1916, 


rdaj ,   that,   in  the  Ui 
Department  of  Agriculture  is  alread 

nun   salts    from   th 

If  it   is  i'i  i  rect   I  hat   we  ha\  e  li  lepi  '-its 

>ast,   that    may  be  fol- 
lowed up  I 

With   regard  to  tes,   the   position 

d,  but  we  all  a  aid 

to  seeing  a    very  const  iron    industry 

in  this  country  before  very  lung  and,  in  that 
connection,  it  is  possible,  able, 

that     we     ma\     bi 

amou  to    which    Mr. 

ile\    referred,      h    has  i  >i  such 

importance  in  Europe  that  when  the  amount 
produced  bj  the  normal  operation 
plants  became  insufficient,  the  Germans 
the  mineral  phosphate  and  put  it 
fchr  ugh  their  Mast  furnaces  along  with  phi  s- 
phorie  ores.  So  that  ultimately  they  in- 
i  prod  .1  was 

interested   the   other  d&\    I  that    we 

had     a     large    deposit     of    limestone     in 
Northern    Transvaal    which    contains    al 
«ide.     Normally 
uld    fright 
it.  by  the  use  of  appi 

pii  sphorus    reappeared     in     ba  it 

would    represent    an     additional     -  urci 
profit.      Som        i       ir 

and  1>\   combining  thes* 
ials,    J   am   quite  certain  that   in    futur 
shall  be  able  to  produce  all  the  phi 
fertilizer  we  require,   as  w 
nitrogen. 


A    NEW    METHOD    OF    DETERMINING    COPPER. 


By   James    Moik   (Past-President). 


The    object    of    the    author    in    inventing 
this  process  was  to  find  a  metl      I 
without    the   large   quantities  ot   the   expen- 

potassium     iodide      I 
ordinary   accurate   process    for  For 

example,    it    high    ace  [iiired    in 

gi    of   copper 
in    a    "  pure  "    copper,    about     1    gr.    of    the 

be  taken,  in volvii 
about  30  gm.  of  KI  and    16  gm.  ot  crystal- 
thii  isulphate. 
Now,    if    th. 

it  ry  proc  udied,  it  w  ;ll  he 

that  eft     result    of    thi 

ud    thiosulphate    t<>    cupric 
■  ■    produce    an    insoluble    cuprous 
along   with   a   soluble   1 


■  uA.     2KI=CuI  +  2KAh   '.I. 
-     'I.   ■Na^,S?03=NaI  +  iNai!S 
The  nett  result  is  as  if  the  equation  « 
(3    CuAa  +  KI  +  Na2S2Oa= 

GuI  +  KA  +  NaA     JNaaS40, 

It   therefore    struck   me    that    the    sin 
direct    reaction    bi  cupric    s 

sodium    thiosulphate    would    be    worth 
invest  '     a    numb 

cupper     sodium      thiosulphates 
scribed   bj    German  authors  30  oi 

I    ble   that    the    whole   of 

:    :  I 

illy  tetrathion 
When   equimolecular   soli 
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ilphate   in   pn 
I  and  i  sodium 

i        •      are    mi'  mixtui 

yellow    and,    in    my 

soluble  cuprous  tetrathion- 
t > lit.  also  contains   a    j.roportion  of  un- 
■ 

l  i    i  ■„"      Na.fi  3,0,    -  2N 

(5)  2CuSs0y*  —  Cu.S.O,' 

.  I  .|.rou'  l«UBtl 

Eq  5)   is  perhaps  more   intellij.- 

with 

,      i 

iion   being  a   balanced  one   is   not 
n    analytical    pro 
rtheless    it    «       i  ;     ous   that    the 
of  tlic  old  iodide  method  depended  on 
insolubility    of    the 
salt     produi    d 
balanced    reaction    would   occur.     Tins    was 
trving  to  replace    iodide   with 
aide    or   chloride    (the    cuprous    sal 
ch    are    fairly    insoluble),    when    it 

■    ■        reaction  v  mpli  te 

H<  vever,    "ii    trying    sulphocyanide    ithio- 
!  ute   f(  ir  i<  d  id 
btaii     i      The  above  balanced  reai 
then  the  direct  ion  of  cuprous 

tetral  I  thi     cuprous    ion    is 

insoluble  CuSCN   as   fas!   us  it 
■  rmed .    and    on 
solut ion  ''"iii  '      -  I  I 

KSCN   and    No2S,0         obtained,    in   which 

under   s] al    a  a  be 

estimated  with   iod  en  in  thi 

aide. 
Tiie  nnalj  tieul 

follow  -        Dissolve     the     weighed 
specimen  in  HNO 
dition   >  '  lintly    acid   cuprii 

either  I  ■  bj    the 

process  which    I   describe   farther  on       \<\>\ 
:.    sl;'_'lit  :  hiosulphate    in    known 

quantity  il    vu<    copper  requii  ,:,i  gm 

ulphnte,   or  about     1 58   c  ■ 
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filter :    it1  l'.\     boiling    a    1  • 

texture    filterpaper    in    dilute    caustic   - 
until    disintegrated    and     i  eutralising    with 
1 1      on  tiltei  it   5  cc.   will 

come  through  turbid  before  the  pulp  cho 
the  pores  of  the  paper,  after  which  a  clear 
Mitral  lined.      \  is  very  I  I 

3s    thiosulphate    in    this    filtral 
rate  washing  of  the  CuSCN  precipitate 
is  n  waste  of  time. 

finish  the  analysis,  the  filtrate  is  first 
.libit  out   a    litre    and    thei 

with  5  to  10  cc.  concentrated  pur.  II 
(do  not  ii-  ITC1  which,  in  this  country, 
owing  to  bright  sunlight,  always  contains 
and  a  little  Btarch  solution 
and  titrated  back  with  .V  10  iodine,  only  a 
:  quantity  being  required  t  the  direc- 
tions about  thiosulphate  have  been  folio 
The  calculation   is  merely  : 

cc  true  XI10  thiol  «1|ne 

pper  •      sent  (in  grams  .    issuming 

for    its    atomic    weight       The    filtrate    must 
net  I  the  high 

dilution  mint  r  i!      ic  'I.     othei 

iodine  is  absorbed  bj  I  -     KSCN  pre- 

pparently    attack 
dilute  BSCN. 

If  thi     ipproximate   percentage  of  co] 
in  tl  '"y  unknown,  thi 

peri;-  d<  i      '  ■■■■■  ;  I)  On  a  small 

specimen   (0"1   gm.')   us  i       16  of  ".V   in 

thiosulphate  "        2  using    thio- 

sulphate   equal    to        thiosulphati 
iodini  i  of  the  first  experiment      Thus  il 
perimi  c  >  2 ••"•  cc.  u  dine  al  the  end, 

the  i  thiosulphate"  for  experiment 

•    the   rat'    of    135  per  gram   "f 

rial.     This     means     that     the     mi 

h  results  for  copper  (102      to   I11"' 
e  truth  i  when  a  largt    exci 
sulphate"    has    bi  I,    but    is    sharply 

accurate  when  the  "  thiosulpl  just- 

in   excess. 

If  g      |        :uracy    s  required,  *-'  •  i   ■"• 
Ql  ii   nius:   be  taken,  in  whir 
tter  to  weigh  oat   the  thiosulphati 
quired  '  see  o]  Hiis  is  bei 

-  ilut  i"ti    would    have    t 
ind     the     factor     ot     unj      thiosul- 
phate    solut  ii  rally     known 
within   1  part   in  ■'■ 

with  temperature.       The  following  is 
scrip'  alts    witl 
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two  drops  HA,  then  with  12*19  cc.  "  N/10 
thiosulphate  "  of  factor  0-985=1201  cc. 
true  .V/10  thiosulphate.  At  the  end  the 
diluted  acid  filtrate  required  L99  cc.  N  in 
iodine  :     the  quantity  of  copper  is 

12-01-1-99 

j^rg —        00637   gm.    (Theory   00636) 

2J  "  Pure  "    Copper    (99"6         ;/    Iodide 

Method). — 0-1280  gm.  dissolved:  prelimi- 
nary trial  with  25  cc.  thiosulphate  used  4  4 
iodine  (and  Cu  =  102~:  !)  Second  trial  with 
20'6  thiosulphate  (corrected)  used  0"54 
iodine 

20-06x100 
1573  x  0-128 
'Kurd  trial  with  205  thiosulphate  used 
040  iodine:  Cu=9985.  These  discrepan- 
cies are  due  solely  to  the  smaUness  of 
sample  taken,  when  one  drop  of  reagent 
makes  a  difference  of  £%  in  the  result  for 
copper.  If  1  gm.  sample  had  been  taken, 
an  accuracy  of  0-03%  per  drop  could  have 
been  expected. 

(3)  Electrolytic  Copper  (over  09-9%). — 
0-1803  gm.  dissolved:  29:3  cc.  thiosul- 
phate and  0'7  iodine  used  in  first  trial 
(Cu=100-7%):  In  second  trial  28-60  thio- 
sulphate (corrected)  and  0-25  iodine:  28-35 
difference   or  Cu=99-9%. 

(4)  Copper-Nickel-Tin-Lead    Alloy. — After 
preliminary     trial.     24-66     cc.      (corrected 
thiosulphate      used      for      0-2315      sample  : 
iodine  used  0"78.  I  ,      656    .     In  this  c  isi 

the  foreign  metals  were  not  separated  and 
did  not  interfere,  as  Prof.  Stanley's  analysis 
of  this  sample  by  standard  methods  gave 
Cu=65-8 

Owing  to  the  nature  of  my  process  scarce- 
ly any  of  the  common  metals  (except  iron) 
interferes.  Only  such  metals  could  inter- 
is  are  capable  of  being  reduced  from 
their  -ic  condition  to  their  -ous  condition 
by  dilute  thiosulphate,  the  -  ous  condition 
■  _  then  not  oxidisable  by  iodine:  so  far 
as  I  can  see,  iron  is  the  only  metal  which 
fulfils   such    conditions. 

I  nick  pr<  icess  menl  ioned  on  p.  1 3  I  f<  n 
ing  the  dissolved  metal  or  ore  into  a 
lition  for  determining  the  copper  de- 
pends on  the  little -appreciated  fact  that 
nitric  acid  is  not  an  oxidising-agent  if  nitrous 
acid  is  removed  from  it.  According  to  the 
ionic  theory,  dilute  pure  nitric  acid  consists 
only  of  the  ions  H'  and  \T),',  the  latter  of 
which  has  no  tendency  to  part  with  its 
oxygen  unless  a  strong  reducing-agent  is 
added. 

metal  or  ore  is  dissolved  in  a  covered 


1  with   concentrated  HN03;    the  solu- 

_  itated  I  r  a  minuti    i  i  get 

rid  of  as  much   dissolved  N05  as  possible, 

diluted  to  20  cc.  and  treat,  ,l  with   \  gm.  of 

i         After   the   effet 
has  stopped  the  mixture  is  dilui    i  b    50  cc 
and  boiled  i<  r  1  5  seci  rod        Th  ireon  cau 
soda  is  added  to  near  neutrality,  followi 
2  or  3  gm.  of  solid  sodium  acetate 

The  analysis  can  then  be  proceeded  with: 
The    destruction    of    the    nitrons    acid     is 
explained  bv  the  equal 
CH.OX  L)     2HNO„ 

C02 + 2N„ + 3B  0 
Mr.  John  Watson  (Member  of  Council). 
In  proposing  a  vote  of  thanks  to  Dr.  Moir 
for  this  valuable  paper,  1  may  say  that,  of 
it  years,  T  have  not  had  much  copper 
t.-sting  to  do.  Occasional  samples  I  have 
tested,  by  the  cyanide  method  of  Parkes 
and  C.  Mohr.  Years  ago,  on  the  Tyne,  it 
was  part  of  my  weekly  work,  for  several 
years,  to  test  burnt  pyrite  for  copper.  There 
we  used,  first,  the  cyanide  method,  then 
the  iodide  method  of  E.  0.  Brown.  Since 
the  present  great  war  broke  out  potassium 
iodide  has  gom  up  in  price  from  L5s.  6d. 
per  lb.  in  Johannesburg  to  23s.  (present 
price):  so.  other  things  being  equal,  this 
method  of  Dr.  Moir's  should  be  an  economi- 
cal one  to  those  who  have  much  copper  test- 
ing to  do.  I  am  not  prepared  to  discuss 
this  novel  method  at  the  present  time,  but 
hope  to  experiment-  on  it,  if  tim-2  allows, 
during  the  next  few  months.  I  have  much 
pleasure  in  proposing  a  hearty  vote  of 
thanks  to  Dr  Moir  for  the  inten 
description  of  his  ingenious  method. 

SILICOSIS  IN    RATS    IN  A  WITWATEES 
RAND  MINE. 


By  J.    Pkatt   Johnson,   M  B.,   B.S.    (Leu. I  |, 
D.P.H.  (Oxou.). 


(Printed  in  Journal,   March,    1917. 

DISCUSSION. 

Mr.  E.  M.  Weston  (Member  of  Council): 
rhese  experiments  on  rats  would  perhaps 
have    been    of   more   value    for   purposes    of 

parison  had  the  rats  not  been  exposed 
to  such  severe  conditions  af  blasting  time. 
The  short  time  taken  for  them  to  contract 
silicosis  only  makes  one  wonder  that  the 
ravages  of  the  disease  in  the  pas!  among 
human  beings  were  no!  more  terrible  than 
thej  were.  The  experiments  can  scarcely 
us  a   guide   as  to  the  time  under  pre- 
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id   laxitv  :  Imt   tin  id  in 

placi 

whether   n    i 
ind   empl 

than   their  lw> 
As   i 

■ 

led  me  to  the  ci  nelus 

drills,  and  in   ■ 
1  drills  are  us.  d, 
in    injuri 

proper 
Fli  itti 

d 
figur 

me  \<\    tl 

ri 
I    Top    Ho  l     bam 

- 
drill,   I 

1  illllliil-      i 

II 

! 

i 


was  directed  t<.  the  h  and  par- 

ticularly to  the  horribl  at  a  tin 

was  m  use  where  thi 

■ 

In  :-'.   s     II.W     drive,   with  bine 

.  but  usii 

am   mj    attention   is   specially 
directed     to     this     serious 
»  thi 

s'here  on 
nati -.  -    with    - 

iii  iis(       Where  two  n 

. 
7  mgs.   to  8  mgs      Phthisis  is  nut    . 

!   a  tin 

nvenient    and    efficient    method    ol 
•  ill  of  water ;  bu(  I 
■it  5"7  mgs.  "i  di 
,'inze  at  11.20  a.m.  when  all  ual 
drilling  wet   holes,     r  10"5  i 
naturally  r  how  is  the 

idi  n  g  tla 
I'll- 
thut  j i • — t    in    'i  s    quanti- 

:  ■  ritl  in  « ell   wa 

down    and    ventilated  and    that    if 

swabs  are  quite  useless   in  slopi 
■  lii-t     form  at  i 

then    pn  I 

thi      atn 
things'   happi 
being  cut .  as  tbe\  a\\\ 

are     being     br  iken     in     tin 
Natives  on  grizzlies  will  i 

• 
5  mj 

I    tin'  mils!    all 

\    no   means    always 
I  iwest     levels,     1 1 

alua 

m   t1  in    which    certain 

arc    ■    •  md    will 

tarded  by  1 
■     ■ 
■    dr  !    ■   •       rtain  down  hoi 
make  tl:' 
Flottu 

i  .li  illing  them. 
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J.  Pratt  Jo  5  in  Rats  in  a  Wi  md  Mini 


firs!  that  it  is  of  the  greatest  value 

if  used  by  the  underground  officials  I 
them   where  and  how  bad  conditions 
and   I   have   learnt   much  by   it:  but    I    do 
say  that  there  is  danger  of  it  degenerating 
into  a  fare.-,  and  that  the  system  of  ma 

i  public  i  I  e  results 

may  lead  to  grave  abuses.      I  have  no  n 
myself  to  complain    i  t    i    sull 
iparison  with  others  :  but   if  a 
mine   captain   uses   the  dn 
find  out   what  the  c  mditii  ns   really   are  he 
may   very  easily  get   a  bad  nam,; :  whi 
the  man  who  manages  things  maj   gel  com- 
mended.    I  will  •  anything  more,  or 
I   may   say   too  much   on   this   matter;   but 
I  speak  of  what  I  know. 

Cannot,  then,  phthis  minated  from 

the    dang  ir    miners   are   ex- 

1  ?     The  contracts  m  an  be 

stopped,    and  stopped    now.        S  me   of   us 
have    always    believed    that     some    form    of 
respirator  was   required   to  supplement   the 
■    measun  usl    prevention.      The 

trouble    with   respirators    in    tl  were 

first  that  they  did  ric  fine  dust, 

and,    secondly,    that    few    i    uld   wear   them 
the  ft-elit  °  and 

the  resistance  to  breathing.  For  over  a  year 
now,  with  many  delays,  I  have  been 
evolving  a  type  of  respirator  which  I  can 
now  practical  .  ive.     It  was 

desigi  copy  nature's  methods  of  safe- 

ling  the  lungs  tpplement  and 

reint  m.     I    do    not     wish    at    the 

moment    to  publish  a  drawing  or  exact  de- 
scription,   but  I  would  draw  your  attention 
act   that   if  nature   has  in   her  own 
way    been    able    to   provide    a    very    efficient 
dust    stopping    apparatus    in    our    breathing 
ns   and  yet   leave   a   perfectly    free  pas- 
through    nose    and    bronchial    tube,    it 
seem    an   absurd   claim   that    in 
my    respirator   there    is    a    free    opening 
uearlj    {    in.    square    i i  >ugh,   m 

makii  stance      I 

the   air   in   bi  a    minimum.      I    I 

the    Miners'    Phthisis    Prevention 
r  mating  sts  on  earlier 

'--  The  first  showing  90  -lust  stop- 
ped and  the  second  60  70%.  I  should 
like  here,  however,  to  point  out  that  results 
should  n  >t  be  presented  as  percentagi 
suits.  The  only  test  of  a  respirat  r  is  :  will 
it  reduce  the  dust  to  about  3  mgs.  or  under, 
showing  that  it  eaii  arrest  the  very  finest 
partic  Mr.  Boyd  kindly  made  - 
unofficial  tests  on  improved  m  dels,  with 
the  following  progressive  results: 
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Mgni.  Dust 

in  air. 

71 

1329 

132 

9-6 


Mgm.  Dust  passing 

respirator.  ion. 

"  i  96 

33 
rhese   result--   n  ving 

I  then  t 
u  ith  the  mine  sample] 
the  t  his  own  i  Resu       svith 

!S  : — 

Mgm.  Mgm.  pas-ing 

"'  air.  respirator. 

11 
27-2  II 

Mr.  Boyd  then  tested  two  types  designed 
num  freed,  mi  in  breathing  : 
Typed)  Type 


Mgm.  dust  in 

air. 

54-6 

55-8 

60 


Mgm.    passing  respirator. 
3-0 

2-1 
trace  trace 

Here  I  believe  final  suce  achieved, 

as   it   was   shewn   that   the    very   finest    dust, 
could  be  arrested  and  a  n  f  cheap 

and  simple  design  was  available. 

I  do  not  know  if  the  Industrj  that 

the  results  mean  that  it  is  now,   I  beli 
possible  to  make  the  contraction  of  phthisis 
an  unlawful  act  if  necessary    by  making 
use     of     a     respirator     compul     i  i     all 

;n  certain  work  or  in  certain  locali- 
ties. Even  if  the  use  of  a  respirator  that 
could  be  worn  without  discomfort  and  with- 
out hindering  work  merely  increased  the 
time  in  which  a  miner  contracted  phthisis 
50  .  surely  it  should  be  welcomed  on  finan- 
cial as  well  as  on  humane  grounds.  It 
should  also  prove  a  great  boon  to  workers 
in  dry  crushing  reduction  works,  cement 
1   various  danger:  its   industries. 

Mr.     H.     A.     White     |  I  nt): 

What    is    the    siz<     ol    the    respirator,    Mr. 
Weston  ? 

Mr.  E.  M.  Weston  r.U.  u  i  'ouncil): 

It  will  go  into  your  coat  bi  cket. 

The  President:     This  subject  has  always 
inter-  very  much,  and  I  have  worn 

spirator  while  underground,  for  the  p 
10   years,    in    these   mints.      I   have   used   a 
flannel  type  of  respirator  with  several  layers 
of  flannel.     I   tested  I 

n    witli   Mr.    B 

ur   experin  pear   in    this 

by's  Journal  for  2  1915,  and 

il.l  refer  tie.-.-  in!  I  ;ults 


i:is 


The  J  ■'  'I  Mining  Society  of  Noi 


\l  r     West*  m    told    me 
of  his  respirator  I 
what  'Hit 

principle,  in  conjunction  with  Mr.  Toombs, 

jtiitf? 
I  think  t 
little    in  work    ai 


THJ  DRUCTION   AND  MAINTEN- 

ANCE OF  SLIME  DAMS. 


Jas.  E.  Thomas  (Past-President)  and 
E.   A.   Ostehlou  (Member). 


Printed   in   Journal,   June,    191'. 


DISCUSSION. 

Mr.  John  D.  O'Hara  (Member):  I  have 
followed  this  discussion  with  interest,  the 
subji  such  an  importai  t  the 

reduction  works.     Mr.   White's  view  is 
I    havi    alwa 

that    should    1 nsidered    in 

ip  a  new  mine  being  thi 
the  slime  dam  and  sand  dump.     The 
mated  t  inn  age,  n  lime, 

milli  i.  ■ 
the   si/r   of  dam    to  be    i  illows 

hould   I'e  buill   of 

I  fri  im  al 

d  ne  from  tine  ietal- 

i  to  sa,\ .  alter  the 

merly,  and  as 

!  iware  it  i-  the  sa to-day,  is 

in  for  a  worrying  time  building  a  dam.     The 
waste  rock  has  been  already  dumped  any- 
where, and  it'  he  de  ;ides  ti    use  it .  it  m 
t  wioe    hand!  i  «  hich 

dam  had 
hem  gradually  built  from  the  start,  it  would 

•   und 
in  starting  up  a  new  plant.     Y\  iding 

•  a  little 
further   than    has    been    done    in    tl 
td     |  trad  >r  1 

■  1  man} 
;     I:.    Williams,    il 
ml,  havii  I  the 

trouble,  « hal  a  "  bug 
to  the  man  it 

:  with 
t he  pr  iblem  of  n  new  slime  dam. 

i  per- 

rocks   fr  im  the  dumns  and   fi  mine 

« I i r. - ■  - 1 .      I  1    rail-    1 1 


my   hands  on,   also  a  tiumbi 
eld  trucks      First,  after  throwing  up  al 
two  feet  of  earth  all  round,  J  used  end  tip- 
md  built  a  vertical  wall  about 
'    high,    all    round,    excepting 
■•here    the   old    -and   dump   joined. 
1    then  t  nd  inside   the   wall.     The 

dam  was  then  ready.  The  slime  was  then 
ed  both  ways  round  the  dam,  which 
allowed  the  slime  to  dry,  which  was  then 
thrown  up  on  the  side  of  the  wall.  I  found 
that  sand  and  slime  mix.  d  well  with  the 
waste  rock,  as  being  intermixed  it  pi 
leaka  the    dam    gradually    rilled.    T 

d  the  rails,  filled  it  in  with  w 
an.)  sand,  at  tie-  same  time  building  up  the 
slime  as  well.     Onlj   waste  roek  was  tipped 
on  t ;  'lam  wall,  or  I  b1 

:   was   tipped  both   - 
hut   -and  only  on  the  inside.  ••  "f 

tin-  wall  was  the  same,  only  a  bit 
than   when   huilt    in   st 

a    fairly 
-lid    wall,    forming   it-    own    angle 

■  irms  have  no  effect  mi  it.  possibly 
being  huilt   •>!  stone   the  heavy   rain-  drain 
There  i-  always  plenty  of  w 
a    mile-,     -i    that     one    can    • 
..f    the    dam         \ 
dumped  inside  a-  well,  which 
would  tend  t  .  do  away  with  I  lit ly 

ash    dump.      A    dam    huilt    of    v  k    is 

in  t    i 

there  being  no  breaking  awa\  after  a  hi 
ii,    with   its   concurrent    crowd   "f    p 
filling  in  cracks  and  «  ash 

I   agri  ■  with  Mr.   Fraser  Alexander  that 
piping  is  better  than  wo  d  launder-  in  drain- 

ind  in  all  dam-  extra  1 
piping  '  ir  Ian  be  placed,    -  ilely 

-  during  th.-   wet 
The    Nigel    ■  tull    shari 

Whei  le.    an 

trench,    ti<  >t    a    n 

ilv,    hut 
dr.  ;.    and    .">    ft .    v.  ide.    cut  Und    the 

dam.  inside  the  fence,  in  inj   solu- 

t i. .ii  breaking  thr  IK   w hen  the 

und  ami  t  he  surr  tun- 

try    i                       i  m  «  at.  r  to  w  ash  at 

f  dam 

\   dam   pr  perly   huilt    from   the 
mine  -    with    w 

-l-    hut    little 
■id  inline  trouble  in  the 

future.     In  th.  se  days  of  bit;  I 

-ume  that  ample 
1 1  I.,    n 
mine's  ' 


Nov.  1917     '.'>".  H.  Stanley  Faruaa  tfanufaclurt  of  Shoes  and  I' n  the  Witieatei 
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MILK     HAULAGE     UNDERGROUND    AT 
THE  DURBAN'  ROODEPOORT  MINK. 


By  A.   P.  Rouillard   (Member). 


Finite./  in  Journal,   August,    1917.) 


Mr.  E.  M.  Weston  (Member  of  Council): 

The    following    notes    on    mule    haulage    in 

American    mines    may   be   of   interest,    they 

are  taken  from  the  Engineering  and  Mh 

Journal  of  New  York       \  mule  hauls  at  the 

rate  of  100  tons,   1,500  ft.   in  8  hours,  at  a 

-t   of  5  to  6  cents.   (2Jd.   i  i  3d.)  per  ton. 

of  mule  haulage  compared  with  electric 

haulage  : — 

Mule  Haulage 

Distance   hauled 

Tons    hauled 

Costs  per  ton  : 

Driver 

Maintenance  of  Mules 
Car  coupler 
Car  greaser 


700  fesi 
81,145 


0-0230  Dol. 

0-0051  ,, 

00119  ,, 

0-0059  ,, 


Total 

or  2Ad.   per  ton. 
Electric  Haulage : 
Distance  hauled 
Ti  ii<  hauled 
Costs  per  ton : 
Engineer 
Brakeman 
Oil 

( rasoline 
Repairs    ... 
Car  coupler 

Total 


0-0458 


1.750  feet. 
136,272 


i  0138 
0-0122 
0-0018 
0-0107 
0-0151 
0-0164 

0-0700 


Dol. 


or  3id.  per  ti  in. 
Mule     haulage     is     considered    best     and 
cheapest  for  hauls  of  about  700  feet. 


ELECTRIC     FURNACE      MANUFACTURE 

OF    SHOES    AND    DIES    ON    THE 

WITWATERSRAND. 


By  Geo.   H.  Stanlbt,  A.R.S.M.,   F.I.C., 
M.I.M  M.   (Past-President). 


Printed  in  Journal,  September,  1917.) 


DISCUSSION. 

Mr.   J.   A.   Woodbarn  (Associatt        From 
Prof.    Stanley's   description   of   this   experi- 
iM'  nt ;il  electric  furnace,  and  from  the  opera- 
s'   far  conducted,  one  pits  the  impres- 


sion that  the  furnace  is  moi       fa   melting 
furnace  than  a  smelting  fun 
say,  tli-'  metallurgical  range  is  verj   limn    d 
The  earhj  troubles  were  evidently  caused  Ivy 
oxidal and     loss    "l    carbon    and    man- 
ganese, ami  from  the  analysis  of  th 
and  dies  produced   evidently  a  little  silicon 
as  w ell.     1 1\   adding  charci  al  to  the  top  i  if 
the    metal    and    exercising    care    in    cli 
tightly    tic    tup    of    the    furnace,    also    by 

ring    thi'    rust    and    scale    'in    the    scran 

■  charging,  tin-  oxidation  and  slagging 
appears  t>>  have  been  evidently  considerably 
reduced 

After  giving  analysis  "f  the  various  im- 
ported shoes  and  dies,  the  scrap  of  which 
is  used  in  the  furnace,  Prof.  Stanley  says, 
"that  manganese  is  available  in  the  form 
of  available  scrap  steel,  silicon  and  carbon 
in  selected  east-iron  scrap  and  pig,  carbon 
h\  gas  retort  carbon,  ami  charcoal,  and  of 
aluminium  there  is  sufficient  to  last  for  a 
considerable  time."       Then  later  he  states. 

At-  this  stage  the  required  amount  of  piur 
iron     and     lien:  steel    is    added,"    hut 

gives    no    indication    of    what     quantity    is 
added,   nor  how  the  quantity  is  arrived   at. 
As   tliis   is   the   crucial   point    from    a.   metal- 
lui  gical  point  of  view  .  a  In  tie  further  ti 
mai  a  in   would   he   mi  -t    int  iresting. 

The  chare  al  covering  on  1  p  of  the  charge 
ntly  tends  to  replace  any  carbon  which 
may  he  oxidized,  and  even  adds  m  re  than 
ugh,  \et  in  the  analysis  given  of  some 
of  tin'  shoes  ami  dies  produced,  while  the 
carbon  is  evidently  high,  the  silicon  is  on 
the    low    sale    and    the    ma  is     ver\ 

variable,  from  the  care  taken  t  .  clean  the 
scrap  and  to  melt  it  with  as  little  oxidation 
as  possible,   and  from  the  fail    that    no  if 

matii  ai  is  given  regarding  tie'  quantii y  and 
nts  of  tin-  slag,  one  gets  the  impres 
sion  that  it  is  difficult  to  regulate  the  c  in- 
tents of  the  charge  before  tapping,  mil  t1  e 
operation  is  therefore  limited  to  melting 
down  steel  scrap  of  fairlj  uniform  quality 
and  producing  castings  of  practically  the 
same  average  quality.  The  adding  of  char- 
ci al  to  i  'a1  top  of  t  la'  charge  is  evidently 
an  attempt  to  prevent  a  hurtful  effect  in 
the  furnace  rather  than  to  produce  a  di  sire  1 
res  ah .  and  no  d<  ubi  tin-  charci  al  should 
be    limit. "1    to    the    prevent  i'in    ■  I    oxidal  ion 

In    thr    i   lei   Ill'    a    e       111  llmr    t  la-    metal 

int  inually   cir  :ulates    En  m  tl  (i   of 

the  charge  to  the  irfa  e,  and  a  thorough 
mixing  i  if  t  he  varii  us  qualities  i  if  mel  al 
i  a  i  ■  pla  -e.  also  thorough  oxidal  ii  m  i  if  all 
impurities    can    be    obtained,    and    then    the 
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A.  Carbonate.-— A 

mix?  mple,   and    15 
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•  i    C  teh    pul- 

!•     Mil 
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17-2 
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B  "  /- '  and 
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1 1 1 1  •    1 1 I 
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I 

il 
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solubl 


Nov    1017 


<l    Abstracts:     Chtmistry. 


141 


Total  phosphate  in  mass  ...  13-8"/  P„0, 
Soluble  phosphate  in  mass  ...      12*4 

The  total  phosphate  in  the  sintered  mas- 
after  washing  in  water  therefore  represents 
01".  of  the  total  phosphate  in  the  ore,  and 
the  soluble  pi     -  in  the  mass  81"8 

the  total  phosphate  in  the  ore. 

On  a  large  scale,  inter-action  of  the  mix- 
ture would  probably  be  effected  by  treating 
in  a   i  itory  pan  fur- 

nace, or  by  briquetting  it  either  with  or 
without  the  addition  of  molasses  and  burn- 
ing in  an  oven. 

The  soluble  phosphate  figures  given  above 
were  obtained  by  treating  2  gm.   in  200 
of  a  2%   citric  acid  solution,   agitating  con- 
tinuously for  half  an  hour. 

A.   Mc Arthur  Johnston. 

Notices  and  Abstracts  of  Articles  and 
Papers. 

CHEMISTRY. 
Cellulose     asm     Chemical     Industry.  —  "  The 

chemical    industrial    developments    of    cellulos 
characteristic    of    the    modern    age,    which    in 
section    of    technology    dates    from    1&66.     At    this 
date  the   necessity   of   meeting   the   progressive   con 
sumption    of    paper    by    a    supply    of  nal    raw 

cellulose  material  led  to  the  introduction  of  esparto 
grass  by  Thos.   Routledge,  and  to  the  investigation 
of    wood    material    as    the    must    massive    form    and 
source   of   cellulose.     As   the    result    of    the    pioneei 
work    of    an    Anglo-Swedish    group,    of    which    the 
late   C.    D.    Ekman   was  a   prominent    mi  mber,   and 
for  which  his  English  collaborators  (Messrs.   Thorn 
son,  Bonar  and   Co.,  and   George   Fry,   of   Berwick- 
on-Tweed)  supplied  the  means,  the  business  organi- 
sation, and  a  considerable  contribution  to  the   I 
nical  and  scientific  basis  of  investigation,  the 
pulp    (cellulose)    industry   was  launched. 

It  was  considerably  developed  by  the  technical 
improvements  introduced  by  our  countryman, 
Edward  Partington,  now  Lord  Doverdale,  who  also 
brought  to  bear  on  the  industry  organising  and 
business  capabilities  of  a  high  eider:  the  results. 
which  have  been  cumulatively  successful,  are 
known  to  the  world. 

In    these    processes    of    resolving    raw     mate 
into    paper-maker's    '  pulps,'    the    cellulose,    as    the 
chemically    inert    or   non-reactive    basis   of    the    raw 
materials,     resists    the    severe    treatments    required 
to  .  attack     the     non-cellulose     components.        The 
esparto   compound    celluloses   are    resolved    by    alka 
line  treatment   (caustic  soda  solution  at  120°— I 
the    wood    substance    (ligno-cellulose)    by    treati 
with    acid    compounds    (bisulhpites)    in    solution    at 
[60°. 

The   soluble   by-products,   derivatives   of   the   non- 
cellulose    complex,    amounting    in    either    case    to 
of    the    original    raw    material,    are    in    effect 
waste   products.     In   the   case   of   the   esparto   they 
are     burned     incidentally     to    the    recovery     ol 

but    the    '  wood    liquor  '    by-produi 
in  the  main  a   waste,  and  one. 

I  he    'positive'    chemical  f    cellulose 

i    upon    its    reactivity,    am 
industries    which    exploit    the    reaction    changes    of 


cellulose   are   of    widely   di 

oup  A  an  ,],■,  ompo 

sition  ;    those  of  Group  B  n  the  pro 

is   of   syntl 
Of    Group     A.     tli 
sugar  by  acid  hydn 

I)    alcohol    from  .  ally 

from  wood   wast..       lecord  infor 

mation.    the    technical    difficulties    presented    by    this 
apparently    sime 

that     the    alcohol     is 
scale  at   a  cost   of   2£d.    per   _a  '  t    the 

small   cost    of    the    v.    -  1    material.        Under 

most     favourab 
yield    of    alcohol    is   only    5        of    the  i    the 

wood  substance,  or  say  8      of  its  celluli    ■ 
leaving  thi 
to   the   debit   account   of   the   chemist. 

(2)   Sawdust,    or    other    wood    waste,    fu 
heated     at      high     temper. e 

alkalis  is  destructively   oxidised,   and    the   main    pro- 
duct   of   the    oxidation    is   oxalic    acid  :    tlys    pi 

effect   the.  main   sou  m   in- 

t  rial    product 

od   sub 

lation   in  closed  ,     and 

volatile    liquid    products,    with    a    s.  .lid    resid 
charcoal    or    pseudo-carbon.     The    liquid     proi 

ain   acetic  acid,   acetone,   and   methyl   alcohol   as 
chief   constituents,   and   have   been   the   main    source 
of   supply   of   these   chemical   individuals,    whicl 
slly,     are  ible     in     mi 

chemical   industry. 

In  this  direction,  however,  cellulose  material  and 
its  wasteful  treatment  by  destructive  distillation 
are  being  supplanted  by  a  direct  and  controlled 
synthesis  from  calcium  carbide,  acetylene  being 
quantitatively    transformed    in:  etaldehyde,    and 

this    into  id.      In    this    new    industry    the 

is  in  this  country  are  the  British 
and  Chemical  Manufacturing  Company, 
Derby. 

r   '  ellulose  treated  in  full  contact    with   os 
'tied  with  the  familiar   flame   combu 
from    all    the    natural    structural    forms    tl 
c     matter     (ash)     whi 
nt      in     important     proportion      |  the 

il    structural    details    of    the    original.        This 
intimate    combination    of    cellulose     with     inorganic 
r   is   a    characteristic    propert;  ds    of 

which    cellulose    is    the    pn 
if    innumerable  dental    to   the   •  ! 

t    cellulosi     Eal  :  But 

the   pi    d  of    ■'    combustion   skeleton   for   utili- 

sation   as    an    industrial    pi  a    modern    and 

noteworthy      realisation  iulos* 

qualit;  <ven    in    death.' 

familiar     incandescent     gas    mantle     is    the 
skelet         I  ;nated  as  such, 

01     as    we    may    say.    'in    the    flesh,'    with    coll 
thorium      and      cerium      oxides,      and      after         Is 
cremated. 

i  if  the  cellulo  ip  B,  thosi 

has.cl    on    the    nitric    esters    are    of    prep 

•'   the 
I      ' 

peculiarly 
I  itrate    not    only 
the    ideal 
ii  of   solid    int..  maximum 

ase  of   volume    (or   pressure),   further 
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METALLURGY 
EOOI    I'nFciriunoN    at    NlFISSl 

Ph.'   i nt   rise   in   price   of   Al   dust  and    NaOH, 

involving    additional    costs    nf    $33,000    per    year    if 
their  '  mied    has   caused    the   adoption 

nf    tt  ethod     f  it    precipitation 

inc.  The  sulphide  is  dissolved  in  an  iron 
barrel  divided  by  a  vertical  partition  reaching 
almost   to  the   bottom,   into   which   flows  a   constant 

ren    solution    from    the    filter    i 
The    overflow     from    the    opposite    side    rallies    the 
vat   where  it   is  aeitated  with  prre 
nant  is   then    pumped    to   the    filter 

press      Deaulphurisation   is  effected   by   the   ui       ' 
Al   and    \  i"ll    (0  006  lb.   and   003   lb"  per  07 
a    vat    equipped    with 
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device  for  agitating  the  pulp.  The  resulting  pro- 
duct after  being  washed  and  pressed  is  charged 
in  a  revcrberatory  furnace  which  puts  out  a  bullion 
SDi'i  fine.  Ail  is  not  precipitated  from  cyanide  solu- 
tion by  this  method  nor  does  Oil  come  down  if 
sufficient  cyanide  is  present.'' — R.  B.  Watson, 
Eng.  Mining  J..  103,  37$  9.  1917.— Ctu m<cal  Ab 
ttracts,   May   18.   1917.   pp.    1120-1.     (J.    G.) 


Electrolytic  Zinc. — "  A  pamphlet  published  by 
the   United    states   Geological   Su  I  d   bj 

('.  E.  Siebenthal,  relating  to  the  output  of  zinc  in 
t lie  United  States  during  1SH6.  contains  a  para- 
graph on  the  production  of  electrolytic  zinc.  Mr 
Siebenthal  reports  that  the  total  capacity  at  the 
end  of  1916  was  not  as  great  as  the  oiiginal  esti- 
mate of  the  Survey,  and.  instead  "f  60.000  tons, 
the  actual  rate  of  output  was  40.000  tons  per  year. 
This  fact  was  due  to  the  delay  in  completing 
several  plants.  It  is  stated  that  when  the  plants 
now  under  construction  are  at  work  the  yearly 
capacity  will  be  $5,000  tuns.  The  actual  output  of 
electrolytic  zinc  during  1916  was  12,916  short 
tuns,  of  which  1.S00  tons  was  produced  by  refining 
prime  western  spelter,  887  tons  was  refined  from 
scrap  and  dross,  and  10,229  tons  was  produced 
direct  from  ores  by  leaching  and  electro-deposition. 
The  total  production  of  zinc  in  the  United  States 
during  1916  was  667,456  short  tons.  The  accom- 
panying table  gives  particulars  of  the  electrolytic 
zinc  plants  in  the  United  States.  In  writing  of 
electrolytic  zinc  in  Xorth  America,  it  is  desirable 
to  mention  also  that  one  of  the  most  important 
plants  is  at  Trail,  British  Columbia." — United 
States  Geological  Survev  Pamphlet. — Mining  Maga- 
.   June.    1917.   p.    317.      (H.    P..    A.) 

Cobalt  and  Its  Uses. — "  Almost  the  whole  of 
the  world's  supplies  of  cobalt  ore  now  come  from 
the  mines  of  Ontario,  Canada.  The  metal  cobalt, 
which  has  been  called  the  twin  sister  of  nickel, 
has  not  only  grown  in  importance  during  the  last 
few  years,  but  its  utilisation  is  confidently  ex- 
pected to  become  a  much  bigger  thing  in  the  near 
future,  partly  on  account  of  the  remarkable  results 
obtained  with  it  in  electro  plating  and  also  on 
account  of  the  possibilities  of  an  extended  use  of 
the  alloy   '  stellite. ' 

The  consumption  of  cobalt  is  at  present  com- 
paratively small,  and  it  is  thought  that  a  reduction 
in  price  would  lead  to  many  new  uses  of  the 
met  il.  The  output  from  Canadian  refineries  could 
be  readily  increased  if  the  demand  warranted  it 
An  expanding  demand  would  be  an  important 
matter  for  Ontario,  where  the  Provincial  Govern- 
ment is  quite  alive  to  the  fact  and  has  already 
greatly  assisted  the  development  of  the  industry 
by  granting  a  bounty  on  cobalt  produced.  The 
rate  of  this  bounty  is  six  cents  per  lb.  of  metallic 
cobalt,  on  all  cobalt  and  cobalt-oxide  refined  in 
the  province.  The  Dominion  Government  has  also 
assisted  the  investigation  of  the  metallurgy  of 
cobalt  and  new  applications  for  the  metal  by  a 
vote  for  research  work  in  the  metallurgical  lab  .ri 
ties  of   Queen's  University,   Kingston,   Ontario. 

Up  to  a  few  years  ago,  the  chief,  if  not  the 
only,  uses  of  cobalt  were  for  the  production  of 
a  blue  colour  in  glass  and  on  porcelain,  in  the 
enamelling  trade,  and  in  the  manufacture  of 
paints  such  as  cobalt  blue.  For  these  purposes  a 
few  hundred  tons  a  year  were  sufficient  to  meet 
the  world's  requirements.  Supplies  were  derived 
from    the    ores    of     New     Caledonia    which     were 


shipped  to  Germany  foi  extraction  of  the  metal 
and  the  preparation  of  the  salts  and  compounds. 
New    Caledonia,    howerver,    cannot     compete    with 

Ontario,  and  her  shipments  of  cobalt  ores  have 
practically  ceased. 

Cobalt    is   now   bei  ;    th>'    smelters 

at  Deloro,  Thorold,  and  Welland,  in  Ontario,  from 
the  rich  silver-cobalt-nickel  on  s  of  dis- 

trict.    The    cobalt-chromiui  >.■    is    also 

being  produced   tl 

ro-cobalt    containing    about     7n        of    cobalt    is 
the   form   in   which   cobalt    is  ai  A   to   in 

its  hardness.      S  ;  4%  of  cobalt, 

in  addition  to  chromium  and  tungsten,  is  one  of 
the      best      high-speed      I  from      which 

machine  tools  are  made  that  retain  their  edge  even 
when  raised  to  a  red  heat  by  the  friction  of  work- 
ing. 

Stellite  is  a  new.  non-ferrous  cutting  metal, 
originally  an  alloy  of  cobalt  and  chromium  only, 
but  tnngsten  and  sometimes  molybdenum  are  now- 
added  to  increase  its  hardness.  It  contains  no 
iron.  The  use  of  stellite  in  cutlery  is  of  special 
est.  Knives  of  this  alloy  do  not  tarnish  and 
are  unaffected  by  fruit  acids. 

ill  quantities  of  molybdenum  are  said  to  be 
i  to  the  chromium  and  cobalt  which  are  the 
main  constitutents  of  stellite  with  good  results. 
To  an  alloy  consisting  of  S5%  cobalt  and  15:' 
chromium  25%  of  molybdenum  was  added  and 
resulted  in  a  fine-grained  metal  of  excellent  colour 
and  lustre  which  ought  to  find  a  wide  use  for 
cutlery. 

In  electro-plating,  cobalt  has  several  advantage." 
over    nickel.        For    instance,    a    smaller    quantity 

a    more    durable    plating,    and    the    pi 
operation   can   be   conducted   more   rapidly.   An 
new   use   for  cobalt  salts  is   in   the   manufacture   of 
cobalt   driers   for   mixing  .with   psints. 

In  electro-plating  with  cobalt  the  two  best  solu- 
tions have  been  found  to  be  (1)  cobalt-ammonium - 
sulphate,  200  gm.  per  litre  of  water,  and  (2)  cobalt 
sulphate  312  gm. ,  with  sodium  chloride  196  gm. 
per  litre,  and  nearly  sufficient  boric  acid  to  saturate 
the  solution.  From  these  solutions  cobalt  is  de 
posited  readily  on  all  articles  that  are  commonly 
nickel-plated.  The  solutions  may  be  operated  at 
a  lower  voltage  than  would  be  used  for  the  stan- 
dard nickel  solutions  to  attain  a  given  speed  of 
plating,  or  with  higher  voltages  a  very  rapid  rate 
•  can  be  obtained.  Cobalt-plating  is 
harder  than  nickel-plating,  and  a  small  quantity 
of  cobalt  will  therefore  afford  the  same  protective 
ring  as  a  greater  quantity  of  nickel.  The 
difference  in  the  weight  of  the  metal  used  more 
than  counterbalances  the  higher  cost  of  cobalt  as 
compared  with  nickel,  whilst  the  rapidity  of  the 
process    also    reduces    the    working    costs. 

Metallic  cobalt  is  prepared  from  the  oxide  with 
anthracite  as  reducing  agent  at  a  temperature 
of  about  1,000  deg.  C,  the  final  product  containing 
no  more  than  02%  of  carbon.  Small  quantities  of 
very  pure  cobalt  can  be  obtained  by  heating  the 
oxide  in  a  current  of  hydrogen  or  carbon  monoxide. 
By    the    thermit    process,    with    aluminium    powder, 

lie   cobalt   containing  not   more   than   01 
aluminium     and     free     from     carbon     is     obta 

It  is  magnetic,  and  its  hardness  is  greater  than 
that  of   cast-iron   or  cast-nickel 

Important  advances  have  been  made  in  the 
metallurgy  of  cobalt,  and  the  extraction  and  refin 
ing  of  the  metal  do  not  present  so  many  difficulties 
as  formerly.     It   will  be  seen,   therefore,   that  con- 


Ill 


urgical  m       "  ,th   Africa     Nov.  1917 


th  the 

try    in 

July, 


El  i 

I     the 
iniferous  n 

.1     :it 

.  i  ii  <1  limestt 
■ 

.  imaulv 
and  is  su 
ling 

Fi    and    B'3   Ti,    by 
■ 
magnetite    must    I 
It  it 

I 
would,   with  the  addition   of  01   ton   cl 
■ 

3.000    k\v 

of  i  ban  oal   and   0  J 
dolomite    would    b 
and  lira    per    I 

imed       \     am  i 
of  tl  '    1 .  firio  li  p.   each  ai 

i  day,  the  I 
would   be  i    it    would   be 

■ 

1.      1017. 

tlie    //■<•), 
during    th  ■     furnace 

'".i.  tcr 

man 

i  doubled, 
ted   output 

..f    • 

■ 

utpul     "f     ' 
■    • 

In  addi 

i  th    16, 

'■~\    fill  tin 

:     the 
i.   and   tin 

I 

n  s. 


Whilst   the 

tu     tl  ii     Natal     of     t  iiinii  g 

• 

In 
E    the    pati  the    bark    is    simul 

crushed    between    bronze   rulU-rs   ami 
•  I    with   li"t    water.     In   another   thi 

.hd  subsequently  exti 
in  lary  leaching       t-      Th«   spent    bark  is  used  as 

In 
M  ly  31,   1917,  p     >58      (J     V    W.) 


rcEM     Mini      I: 
\y\\  I  •  gen    mine  ri 

th  foi 

in     tin-    establisj nt    of 

untry,  partii  ularly  in  tin- 
VVesti  In   training 

-  i    Mines  teaches  I 

■  [alia 
.  ■ 
known    as   the   Gibbs.     Each    of   thi 
cylinder  i  ontaii  ippro- 

xim.r  inch  and   ■>   redu 

that  allow  n  per 

mum' 

to  pa  ■  i  "in  «  hich 

it   is  breathed  bj   thi  i  thaled  by 

Bows   t!  i  mpartmenl 

material,   usually  ca 
by    which   the  carbon   <l 
in    the    breath    is    removed      The  I    mr 

joins  the  stream  from  thi  valve 

and  it-  breathed  again.  Tl  nd  limits 

BUI  Ii       app 

i         !  ■  ( 

imably 
little  training  ii 

instiii  only  two 

th,  and  oi 
them    lost    his   life.     Until    such    pi 

d 
tus  in  trrespiral  duced 

minimum.        Some    men    while    wearing    the 

dded 
I    the    apparattu 
lv    ill  hi    v  lien    working   without    it 
I '  .  with 

•  ■  f    hydrogen    ami 

i       Willi      111' 

,  ]  i     |,       n  up  I  In  1 

of  tl  and 

of  nitrogen,  mighl 

itUS 

iii    buyin 

f   hydro 


Nov.  1917 


Noticee    and    Abstract*:     Miscellaneous. 


gen  and  nitrogen  must  not  exceed  the  figures  men 
tioned.  These  tests  also  served  to  indicate  thi 
efficiency  of  the  regenerator  furnished  with  the 
Gibbs  apparatus. 

Because  of  the  war  in  Europe  the  German  com 
pany  making  the  Draeger  apparatus  has  been  on 
able  to  procure  regenerating  cartridges  from  Ger- 
many for  use  in  this  country,  and  it  has  been 
necessary  to  manufacture  them  in  America.  The 
Bureau  of  Mines  has  tested  the  efficiency  of 
American-made  regenerators.  Two  types  "were 
submitted,  one  containing  granular  sodium  hvdrox- 
ind  the  other  containing  sheet  sodium  hydrox- 
ide. Generally  speaking,  all  of  these  genei 
proved  satisfactory,  but  those  containing  caustic 
soda  in  sheets  and  having  absorbent  blotters  in  the 
four  upper  trays  showed  the  best  results  :  they 
are  now  being  used  in  the  training  work  of  tin- 
bureau.  Two  tests  were  made  with  the  Fleuss 
apparatus  to  determine  whether  caustic  soda  stored 
for  some  time  in  a  Fleuss  breathing  bag  was  still  in 
condition  to  efficiently  absorb  the  carbon  dioxide 
exhaled  by  the  wearer.  In  one  test  caustic  soda 
stored    for    one    month    in    the    breathing    bag    was 

tested  :    the  caustic  soda  tried  in  a   I  test   had 

been  left  in  the  bag  for  two  months.  Samples 
taken  at  the  beginning  and  the  end  of  the  storage 
period  in  eight  inhalation-air  samples  taken  in  tin- 
course  of  the  two-hour  tests  of  each  apparatus  wero 
analysed.  The  tests  showed  that  the  sodium 
would  still  act.  as  an  inhaled  air  was  as  high  as 
In  trials  with  the  Fleuss  apparatus,  electro- 
lytic sodium  hydroxide  prepared  in  the  lump  form 
was  tested.  Eight  inhalation-air  samples  taken  in 
the  tests  showed  the  lump  solution  to  be  an  efficient 
regenerating;  agent.  In  four  tests  of  the  Fleuss 
apparatus  the  wearer  tried  tiie  half-mask,  intended 
for  use  in  fire-fighting,  instead  of  the  mouth-piece. 
The  tests  indicated  that  although  the  half-mask 
may  seemingly  have  an  air-tight  fit  on  a  man  be- 
fore he  enters  the  smoke  room,  inward  leakage 
may  occur  after  he  has  been  in  a  noxious  or 
poisonous  atmosphere  for  a  short  time,  so  that  the 
half  mask    is   not  as  safe   as  the  mouth-piece. 

An  important  series  of  tests  of  mine-rescue 
apparatus  was  made  in  Colorado  to  determine,  if 
possible,  whether  rescue  apparatus  possessed 
defects  that  rendered  it  dangerous  for  use  at  high 
altitudes.  The  first  series  of  tests  was  made  at 
Manitnn,  the  second  at  the  Half  Way  House  on 
Pikes  Peak,  and  the  third  at  the  summit.  The 
results  indicated  that  rescue  apparatus  is  not  more 
dangerous  at  high  altitudes  than  at  low.  The 
oxygen  supply  was  sufficient,  and,  in  fact,  men 
wearing  the  apparatus  and  getting  a  constant 
supply  of  oxygen  from  it  could  make  physical 
exertions  of  which  they  were  incapable  when 
breathing  the  natural  air  because  of  its  being  rare- 
fied and  containing  a  less  weight  of  oxygen  per 
cubic  foot  than  the  air  supplied  by  the  apparatus. 
The  conclusion  reached,  therefore,  was  that  the 
probable  cause  of  the  excessive  number  of  accidents 
with  rescue-apparatus  in  mines  at  high  altitudes 
resulted  from  neglect  in  the  care  of  the  apparatus, 
particularly  in  the  renewal  of  rubber  parts  that 
had  dried  and  cracked.  A  secondary,  but,  pos- 
sibly, more  important  result  of  these  investigations 
was  the  comparison  of  the  Gibbs  apparatus  with 
the  older  forms  of  apparatus,  particularly  the 
Fleuss  and  Draeger,  heretofore  used  by  the  mine- 
rescue  crews  r»t  the  bureau.  The  results  demon- 
strated  that    the    fiibbs   apparatus   adapts    itself   to 


the  wearer's  needs  far  better  than  the  older  forms 
of  apparatus.  In  endurance  tests  particularly  it 
was  found  that  this  automatic  adjustment  tends 
to  insure  a  much  longer  duration  of  the  oxygen 
supplj  nid  .it  the  power  to  absorb  carbon  di-oxide 
than  do  anj    oi   the  other  I 

As    the    (Jib bs    apparatus,    which    has    been    deve 
loped  by  \V.    E.   Gibbs,   engineer  of   mine  safety   in 
vestigations,    in    co-operation    with    other   members 
ot    tie-    Bureau   of    Mines,    seems   in    several    res] 
to  In-  superior  to  other  types,  a  detailed  description 
is    here    presented.     This   apparatus    is    a    self 
tained  unit  carried  wholly  on  the  back  of  fche  use, 
I:    i-   light,  and  its  parts  are  well  protected    against 
injury.     A    special    device    feeds    the    oxygen    used, 
an«l    although    plenty    is    available    for    the    wearei 
when     working    hard    none    is    wasted     when    he    i 
resting;    hence    the    new    apparatus    may    lie    worn 
for  a  considerably  longer  time   without   re-charging 
than     other     models     now-    in    use.     An     unusually 
efficient    carbon    dioxide    absorber    that    liberates 
little  heat  is  another  feature.     Caustic  soda,   which 
i       much    cheaper    than    the    potash    salt    fnrmerlv 
thought  necessary,   is  used   as  the  absorbent.      It   is 
-■tic-ally  easy  to  supply  a  mine-rescue  man   two 
or   three   hours   with   an    artificial    atmosphere   from 
an    apparatus    of    no    greater    weight    than    he    can 
readily    carry   on   his   back.     In    practice,    however, 
the  construction  and  operation  of  such  devices  offer 
many   difficulties.     The   knowledge   that   the   failure 
of  any   part   to  respond  to  the  needs  of  the  wearer 
means    his    almost    certain    death     places    a    heavy 
responsibility   on   the    designer   and    constructor. 

Normal  air  contains  roughly  20%  of  oxygen 
mixed  with  about  80%  of  nitrogen  and  a  trace  of 
carbon  di-oxide.  At  each  inspiration  part  of  the 
oxygen  breathed  combines  in  the  lungs  with  carbon 
brought  by  the  blood,  and  the  air  expired  contains 
about  i%  of  carbon  dioxide.  The  nitrogen  of  the 
air  is  unchanged  by  the  act  of  respiration  and 
takes  no  active  part  in  it.  For  all  practical  im- 
poses an  artificial  atmosphere  of  pure  oxygen,  or 
ii  containing  only  a  small  percentage  of 
nitrogen,  is  actually  preferable  to  normal  air  in 
the  conditions  surrounding  mine-rescue  work.  In 
spite  of  the  general  belief  that  pure  oxygen  is 
unsafe  to  breathe,  no  abnormal  effects  attend  its 
use  unless  it  be  breathed  for  a  much  longer  period 
than  that  during  which  rescue-apparatus  is 
customarily  worn,  and  even  then  the  only  symptom 
noted  is  a  slight  irritation  of  the  bronchial 
passages.  The  amount  of  oxygen  consumed  in  the 
body  is  precisely  the  same  whether  the  gas  be 
breathed  pure  or  diluted  with  nitrogen  in  the 
form  of  air.  Contrary  to  the  belief  held  a  few 
vears  ago.  there  is  no  flushing  of  the  face,  no 
feeling  of  exhilaration,  no  increase  in  the  pulse- 
rate,  nor  elevation  of  arterial  tension  If.  however. 
the  oxygen-content  of  the  air  breathed  be  materi- 
ally reduced,  unconsciousness  and  death  are  almost 
to  follow  without  any  warning  symptoms. 
provided  the  carbon  di-oxide  content  of  the  air 
remains  low.  For  this  reason  it  is  advisable  that 
breathing  apparatus  should  supply  an  atmosphere 
rich  in  oxygen.  As  much  of  the  oxygen  made  from 
liquid  air  contains  2  to  '■'•  '  of  nitrogen,  which 
remains  unchanged  ami  accumulates  in  the  appara- 
tus, analyses  of  the  atmosphere  breathed  by  the 
wearer  generally  show  a  decreasing  content  pro- 
portionate to  the  length  of  time  the  apparatus  is 
worn.  If  the  proportion  of  carbon  dioxide  in  the 
artificial   atmosphere    rises   much   above   2%,   deeper 
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mting    warns   the   wearer  of   'I 
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NOTES    ON    THE    SUPPORT    OF    THE 

UNDERGROUND   WORKINGS  OF  THE 

MIXES  OF  TUP  RAND. 

By    Percy    Cazalet    'Member.). 


SYSTEMATIC  PACKING 

UNDERGROUND    AT    THE    FERREIRA 

DEEP  MIXE. 


By    G.    Hildick- Smith,    B.Sc     (President), 
and  Paul  Selby,  B.Sc.  (Member). 


Printed   in    Journal,   July,    10]",., 


DISCUSSION. 

Mr.  A.  J.  Walton  (Member):  After  con- 
sidering the  method  of  reef  packing  to  sup- 
port the  hanging  wall  of  working  stop.  - 
described  by  the  authors,  one  is  led  to  the 
conclusion  that  there  must  be  some  limit 
tn  tin'  stope  width  to  which  it  can  be 
applied.  Such  limit  came  t  be  very  great, 
as  considerable  difficulty  exists  in  building 
1  il  pack  wall  more  than  7  ft.  in  height, 
and  even  if  a  wall  of  greater  height  than 
this  is  built  it  will  collapse  when  pressure 
comes  on.  The  usual  pack,  whether  built 
of  rock-  or  timber  (with  the  possible  excep- 

ti >f  those  timber  pack's  in  which  the  end 

of  the  grain  of  the  timber  is  employed  to 
resist  the  weight)  compresses  very  con- 
siderably before  offering  a  great  resist  mce, 
and  in  any  really  wade  slope  where  the  f 
have  been  worked  so  far  that  in  the  ordi- 
nary wa\-  it  would  collapse  breaking  off  at 
the  faces,  it  is  difficult  to  see  how  the  packs 
would  prevent  it  still  doing  so.  When  two 
stope  faces  are  approaching  each  other  the 
hanging  must  be  in  a  state  of  strain,  being 
bent  upon  the  fulcrum  of  the  remaining 
pillar.  What  are  the  effects  of  this'.' 
Dangers  of  falls  of  hanging  and  pressure 
hursts   would   appear  to   exist.       From   the 


statements  I  the  authors  we  are  led  to 
believe  that  when  reef  packing  is  employed 
pressure  assists  the  breaking,  and  when  a 
stope  lace  has  stood  for  any  time  the  miner 
is  able  to  bar  down  large  tonnages,  so  that 
danger  of  accidents  from  pressure  hursts 
ion  i  he  present  in  stopes  dipping  35°  or 
more  To  minimise  these  accidents  the 
stope  face  would  probably  he  carried  on  a 
comparatively  (lit  angle  (by  underhand 
stoping)  thus  increasing  the  cost  of  shovel- 
ling and  tramming  and  also  packing,  as  the 
reef  would  have  to  lie  shovelled  back  to  rill 
the  pack's.  If  the  stope  were  carried  over- 
hand .hen  it  would  be  manifestly  dangen  as 
f.u-  anyone  to  travel  or  work  near  the  face 

mi  aCC  uit  of  pressure  hurst:;.  Could  the 
authors  supply  any  figures  to  show  whether 
accidents  from  pressure  hursts  from  stope 
faces  had   increased   or  decreased   since  the 

mel  hod    was    adopted'? 

Prom  tile  statements  made  in  both   pap    rs 

the  impressii  n  is  conveyed  that  the  trouble 
at  the  Ferreira  Deep  started  largely  owing 
to  it  being  a  large  pillar  of  reef  surrounded 
by  worked  out  areas.  I  do  not  know 
whether  this  is  intended,  hut  if  so,  would 
like  tn  call  attention  to  the  fact  that  trouble 
with  the  shaft  was  experienced  main  years 
ago,  and  sandfilling  was  started  aboul  eight 
years  ago  at  the  mine  to  overcome  tin-  diffi- 
culty. At  thet  i  nee  there  were  si  ill  large 
blocks  of  ground  standing  East.  West  and 
South  in  the  mine,  while  the  Northern 
boundary  pillar  was  not  badly  crushed.  I 
think  that  the  Worcester  and  Wemmer 
dikes  shown  on  the  plan  are  sufficient  to 
preveni  any  leverage  being  transmitted 
from  the  adjoining  properties.  Several  in- 
stances exist  where  large  falls  have  been 
eat  off  by  dikes,  even  though  the  ground  on 
each  side  has  been  apparently  equally  badly 
supported . 

It   is  unfortunate  that  the  authors  are  un- 
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able  a  on  the  a  -t  of  the 
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I  |    its    merits.      It    relative 
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Falls  of  h  rould 

Mi-         I  leal 

nc  i  I   be  in  reach   the 

ii  I    work    Ik  me   if   it 
difficulties,   bill    I 

i 

clal 

'■ 
<-|at 

provided  n  effi- 

of    I"    tons    i"  i-    mai 
imed  it  w i  uld  mean  thai  p  level 

mm  00,000  I  r  m<  nth 

25  worl  month,  20,00i 

ing  face  w<  mid  bi 
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came 
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-  would  I  -'   insuperable,  and  to 

obtain  sue  would  b  ally  im- 

ble  on  most   mines  of  the   Rand,  both 

il 

•laniition    would    I  wry 

vicinity 
of  th  rig  woul 

the    qui  si  I  ual 

systi  in   would   bi 
I   workings  and  le\ els  to  n 

supply  ol  nunc  timbei   n 

ititticult  I. lit    It    IS 

difficult  li 

\ci_\    quick 
1 1  i  1 1 1  ■  - 
souu  i  ■  my    thi 

-    -    to    which    it- 
can  be  put  an-  \cr\   I  ■ 

the     law    oi     supp 

ud   pri  vent    I 

undi' 

h  ith 
uld  not  | 
i  iperation,  and  •  mi 

mber    pucks    rilled     with     wasl 
upporl . 

uppureutl^    i  nl,\    I"    applied    w  ithin    In 

dip,  wh 
not  t  limit       I 

entry  sup 
epl 
\    admitl 

bursts  are  liable  t 'cur.      I 

t li.-    pillars    «  it'n  \\ ' 1 1 1    old 


Dec.  in  17 


1(9 


ropes,    but    eventually    tli  will 
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has  to  be  conducted  under  a  moving  i 
ing.        There   seems   to  be   little   danger   in 
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analy  tell   whal    sorl 

crop  listricl 

oi  all  a  ■  ' he  phy 

t  in,-  and  lie  soil,  its  colour 

and  density,    •  ty,  capillarity 

:hmI    water  po 

•  I    bacteria  the    slope    and 

land,   i'  tphy 

of    the    an 
i        .ii,     strangi      to    say, 
frequently    among 
outside      of   the    farming 

■ 

ililclftinlr 
These   pi  ople  are 

I  he    chemist    in    his    pli and 

i    tire  <ii    I i-ll in v:    him — what    he    ki 
lull   well — thai    there  things  out 

side   oi    chemistry    thi 
luci  iveni         I  ly  right  when 

1 1  i  hit  chemistry  one  of  the 

links    in  oi    in  any    link's,    lint 

I  hey  imply  t  hat  on  tl  ;  emi- 

ifely    negli  cted   thi 
'•■lit. 

1     m  not  in  tin  il  of  the 

vast 

teriol  trj    or    the    mei 

merit  oi  water  movement   in  soils,  bul 
in  his  o\\  n  order,  and  and 

is  to  refi  in  chemical  quest     i 

hence    I   do  not    pr<  pi  ■  furl  her  than 

in    m  •  >•    Mr.     Baguli  y  "s 

paper. 

Mr,     Baguley    spoki     of    the    dangers    of 

wati  nd  •■!   the   failure 

py  away  objectionable  sub- 

.ml.  however,  the 

ram 

mselves,  nnd  so  i  he  farmer  si 
[I 
quan 

in    the    Cape    Pri  watei 

ble. 
Mr.     Baguley    was    quiti  from    a 


South    African    standpoint    in   putting   p] 
phorii 

the   remark    thai 
statul  i  <I<i\mi  in  the  new  Ferti- 

21  •  i  I '.'IT 
phospln  i  It   is  thi  uent 

which,  above  all  . 

produi  Hi 

is  also  right   in  giving  ond  placi 

nitrogen.       One    d  between    tl 

-    that    pi 
phoric  oxide,  it  it  doi  cur  naturally 

in  the  country,  must  be  imported,  whet 
gen  will  sooner  or  later  be  broughl  into 
re,  ultimately  by 
the    nitn  . 
fixation   p  ted  oi    late   yi 

but   in   the   meanwhile,    I    hope,   by  an   in- 
'I      emp  oi      nitrogen  -  fi 

\  mui  raal  manure 

le  than  formerly,  but  the 
supply  '     inexhaustible,     and    other 

sourc  n  will  have  to  be  tapped, 

or  \\ i    shall    have    to  ■      ■  real 

crops.       Vnd  so  we  come,   in  the  first   place, 
e   catch  I    which    Mr.    Bngul  y 

The   crop   generally   employed 
such  pin  |  •  r,  but  here  we  n 

with  ther  than  ch 

cal  that   lii  ve  to  1 

:         South  A f i      n  n 

such  thai   parts  at  1<m-i  , if  tl unti  • 

denied    •  which   are  the   comm 

perquisil  ther    lands.      In    the    i 

lands  of  the   South-Wesl   clover  cannol 
grown   without     i  't    just    the   time 

needed  I  i  serve  the  pur 
|»,-,  '  -   inanui 

lieve,    however,    that    Mr    '       I. 
had  I    results  in  the  Caledon    1 1 

by  growing  the  spring  vetch  as  a  i 
collecting  reals      Then    Mr. 

e  refuse  of  abatl 
ak  we  utterly  '  se  the  n 

Is    that    continuously 
on,        If  all  the  waste  material   from 
slaughtet  In  II  ovi  r   the  country 

collected  and   turned   into  fertilisers,   n 
thousands    of    pounds    sterling    would     be 
i  ■  1 1 1 1 

able  nitrogenous  ferl  il  that  vt e  possi 

m]  the  other  day  in  Maritz- 

burg    who   regularly    - 

I.    which  .    urs    round    her 

Bul   somi  I  «   of 

been    specially 
t heir  bl<    •! 
\1  r    I  laguliM   also  alluded  to  the  i 
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fisheries.        II  thinks    principal' 

our  whale  and  crayfish   industries.    [ 
have  a   preju  ferti- 

lisers prepared   from  whale  meat  or  eri 
because  of  the   slowness   with    which    such 
fertilisers    becon 

This  is  mainly  due,  apparently .  to  I 
substances    which    whale    or   crayfish    ferti- 
lisers   contain,    and    endeavours    are 
made  to  extn  uch  as  possible     I  this 

fat   or  oil,    and    use    it    in   other   indusi 
leaving   the   residue  a    better   fertiliser  than 
'<  re. 

'I'll  made    to    mineral     phos- 

phates is  very  opportune.     I   noticed 

that    farmer-    were    told    in    a 
lecture  that  rock  p 
results  in  America,  the  inference  b 
whal    they    had    done    there    they   could    d< 
here.        But    it    must    be  red    that 

there  are  rock  phosphates  and  rock  phos- 
phates: Fletcher,  for  instance,  points  out 
that    the    phosphoric   oxide    in    Florida    rock 

be    much    more    slowly 
than    that     in     South    Carolina    rock.         The 
former  is  mainly   calcium  phosphate,   while 
the  Florida   soft   rock   is   mainly  aluminium 
and    iron    phosphate,     and    to    this 
resembles      the      Saldanha      Bay      deposit  : 
S.  ils,"    1907,    p.    381        ft    is,    fch.  n  6  re, 
well   that    Mr.    Baguley    indicates   that    the 
largest   South   African  deposits  of  which  we 
know     are      radically     different      from 
mineral    p  -     which    the    Australians 

and  the  .Japanese  convert  into  superphos- 
phates. Mr.  Baguley  mentions  three 
methods  of  utilising  these  deposits  of  ours, 
but  adds  rightly  that  research  is  required  in 
this  direction.  If  our  aluminium  phos- 
phates are  to  be  used  at  all  in  their  raw 
condition  it  is  clear  that  they  must  be  ex- 
ogly  finely  ground.  I  am  inclined  to 
hope  that  they  may  then  be  found  to  act 
after  easonable  time   upon  our  phos- 

phate-lacking   soils,    hut.    as    .Mr.    Baguley 
.    tlic    mattei    needs    resi  irch,    and    so 
experiments  are   now   being  carried  <>n 
at    Elsenberg  and   elsewhere. 

I  agree  with  Prof.  Hopkins  that  raw  rock 
phosphate  may  possess  more  value  than  we 
usually     asci  ibe     to     it :      Inn  Prof. 

Hopkins   says  that    raw    pi  -    should 

not  be  expected  to  give  marked  benefits 
except  when  used  in  connection  with  ade- 
quate supplies  of  deca  \  ing  *  _  nic  matter, 
and  in  comparing   Saldanha    B  phate 

with  Florida  soft  rock  one  difference  in 
chemical  composition  must  not  be  lost  sight 


According    to    Fritsch    ("  iture 

hemical    .Manures,"     inn,    ,,. 
latter    may    contain    as    much    as    205 

phoric    oxide    soluble    in     Petermann's 
ammonium    citrate     solution,     when 
Saldanha    Baj    phospl  -    nut    contain 

any      |  ble    quantity    of    this    soluble 

!i     I  ;l       is     n 

fair   t,,   argue    that    the    latter   rock    is    very 
similar    in    chemical     i 
Florida,  and   that   we  may  then 
increased    crops    from    its    use.        It    is   our 
hii  dot  ■  pel  mi.  m  ,   and    we  may 

ir    as    to    hope,     hut     until     We     I 

•rj    results   we  ought    aoi    definitely 
t     them.       The     Alta     Y 
Et  e  dond 
nearly.        They 

/'/.,    p.     161)    by     ! 
aftei  .  w  itli  "super  acid"  ami."  uium 

sulphate,  and  adding  a   further  quantity  of 
ionium   sulphate.        A    fertiliser   ivsulfs 
ining  7      ..i  nitrogi  □  .mo   ]:; 
phoric  oxide,  .if  which  11      is  water  soluble. 
Mr.     1:  remarks    suggest     many 

other    lines    of    thought,    hut     I    fear    that     I 
have  already         i     I    1  my  limits,    i 
on   fertilisers   are    all    the    more    timely    jusl 
now.   when  our  legislature  has  recently 
id  the  principles  of  1       I    ipe  Fertili 
Act   to  the  whole   Union.      A  friend  of  mine 
in  the  Cape    told  the  farmers  the  other  dav 
that   the    Cap,.    Act    Iaid   no   restrictions 
the    fineness     i       which    bones    should    be 
ground  if  sold  as  fertilisers.     Such 
u  rong  impression,  foi 
itself   was   merely    the    framework   on    wh 
all    the    regulations    (in    force    since  1908), 
which    were    its   pith    and    substance,    were 
suspended,    and    t  gulations  provided 

that   bone   meal  or  bone  dust   must   contain 
at  least  80  ial  capal       of  ]     ssing 

a  sieve  of  eight  meshes  per  linear  inch.  I 
ion  this  to  show  how  requisite  it  is 
that  all  interested  in  farming  should  he- 
come  conversant  with  the  provisions  of 
ties,-  regulations. 

As   the    regulations   dealt    with   other   re- 
ments,    which    will    probably    soon    ex- 
to  the  rest  of  the  Union,  some  of  them 
iv  referred   to  ere  I  close  my 
irks.        Loose     statements    covering 
range    of    percentages    were    prohibited    by 
them,  and  mercha  I  [uired  to  con- 

fine   themselves   to   single   defit 
and  to  apply  them  only  to  nitrogen,   pi 
phoric  oxide,  p  ti  -".  and   lime,  and  not   f" 
their  compounds.     The  result    was  that   in- 
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much 
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friends.      II 

the  war  fin-  i  -  111  "t  tin' 

1  industry  in  the  national  intei 
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i  likewise  controll 
llurgical  L 

London.        ] 

■  mI    man 
he  w 

I'residenl    nt    tin-    Institu- 
tion  "I    Minn  Metallurgy,    Examiner 

mil 
I        'hi ion    in 

1 1 

ally  the    i  I    Metal- 

.   m  ere  numi  i  i  thy. 

Il  ■, It cd    bj 

l 

1 1 1 ,  I  ■  i  i .  i '  ■.   in, 

him   ii'  i   "ill-                                   Imt   liki 
1 1 1  1 1 1  -   1 1 1 1 1 1 1 .  i                                    - 1   1 1 1   1 1 1  • 
lurgical  and  mining  work  all  over  il 

i    talitj 

It   in 

aigh  chai  lucf  -I"  mu< 


bee.  1917 


and    Ab.it) 


CI,., 


153 


I  maintain  the  status  of  the  profes- 
wliich    he 
tive. 

W.  A.  C 


Mis.   \V.    Laurie   Hamilton. 

The  death    is  :    Mr.   YV     I. 

Hamili  >n,    «  sed    awaj 

illness   on    I  >eeember    I 

Mr.    Hamill  [enf 

-  for  a 

numl  Qsulbing    Eng  in    r    to 

Bi    -  .     subsequently  the 

I    Mines    Group    as    Man   g  some 

years  ol  the   R  ,,.  Ltd       I.  tterly  Mr. 

Hamilton  had  been  practising  as  a  Consult- 

Mining   Engineer.    He  joini  I  th     - 

member   in   August,    1897,    and    ■ 

ntributioi  I  scus- 

sions.        The    funeral,    at    Braamfontein    on 
I'-'th.    \va~    attended   only    by    intimate 
frien  Is 

relatives  tin  g  ciety  are 

extended. 


Notices  and   Abstracts  of  Articles  and 
Papers 


CHEMISTRY. 
Testing    or    Galvanised    Iron-. — "An    examina- 
tion   was    made    of    the    different    methods    which 
have  been   introduced   for  the  estimation  of   zinc  on 
niised  iron.     On  account  of  the  non-uniformity 
of  the   coating,   which   was  found   to  lead   to   varia- 
amounting   to   12-3<      in  the   thickness   of   the 
ting   on  different   parts  of  a   plate,   it   was   found 
desirable    that    estimations    should    be    made    with 
samples   at    least    15   cm.  x  15   cm.    square.     The   use 
idium   hydroxide   as   a   solvent    for    the   zinc   is 
unsatisfactory.     The    method    in    most    general    use 
measures    the    time    necessary    for    removal    of    the 
zinc     by     immersion     in     neutral     copper     sulphate 
solution,    but    has    the    disadvantage    that    the    zinc 
not   dissolve  at  a  constant   rate  since  the  coat- 
s  not   homogeneous  and   the  zinc-iron  alloys  in 
the    lower    layers    are    less   electro-positive    than    the 
pure    zinc.     A    misleading    result    is    thus    given    bv 
the   fact    that    alloyed    iron    diminishes    the    rate   of 
solution    of    the    zinc    in    the    copper    sulphate,    but 
increases  its  rate  of  corrosion  when  exposed   to  the 
atmosphere.      The    zinc    layer    can    be    removed    by 
means   of   neutral   lead    acetate,    but    in   order   : 
move  the  alloy  layers,  it  is  necessary  to  a 

ss    of    the    lead    salt.      More    uniform    and 
plete    removal    of    the    zinc    is    obtained    by    hydro 
chloric  ution,   preferably  of  a  concentration 

acid    (sp    gr.    1098  at   i"      I  ' 

lire    should     not    exi  i  during    the 

reaction.       The    plate    is    immersed    until    efl 

ises,    then    washed,    dried,    and    weighed. 

■timations    showed    thai    the    amount 

of  iron  dissolved  by  the  hydroi  cid   solution 

was     constant      in      different      determinations      and 


slightly  greater  than  that    removed   bj    lead   acetate 
solution,   on   account   of   incomplete   solution   of   the 

zinc-iron   alloys    with    the    latter   solvent.      ( >n    treat 
ing     galvanised     sheets     with     a     solution     of     hydro 
chloric  acid   ilO'V)   it   was   found   that   during  the 
first   "  amount    of   iron   which   passed   into 

solution    "  ■    the    total    metal    dissolved 

and  could  be  accounted   for  by  the  initial  contami 
nation    of    the    molten    zinc    used     for    galvan 
After  :S   minutes  91'2%   of  the   i 

of    the    total    alloyed    iron    was  1       During 

the    next    3   minutes,    v_"J  ,     more    of    the    zinc   and 
ire   of   the   iron    dissolved.        During    the 
following    I    minutes    only    n  ."■:>        of    the    zinc    and 
10"42        of    the    iron    was    dissolved.     The    large 

in  the  ratio  of  iron   to  zinc    dissolved    in   the 

later    stages     would     indicate    that     in    addition    to 

alloys  like  FeZn,   and   FeZn.,  there  may  be  a  series 

n    iron   and   low   in  I     as   Fe,Zn   and 

Fe    Zr      During   the   dissolving   of   the   outer  coat- 

t    almost    pure    zinc,    the    curve    showing    the 
ii  of  the  rate  of  solution  with  time   is  nearly 

light  line  which  bends  very  sharply  when  the 
layer    of    alloy    is    reached.      An    estimation    of    the 

ion  of  this  first  period  and  the  amount  of  iron 

red  gives  a  measure  of  the  purity  of  the 
outside  coating  of  zinc  and  the  thickness  of  the 
layer,    which    are    the    two    fai  I  _    the 

capacity    of    the    sheet    to    withstand    corn 
I.     C.     Witt. — Journal    of    tin     Society    Industry, 
May  31,    1917,   p.    553.      (J.    A.    W 


Detinnixg  and  Analysis  of  Tin  Plate. — "An 
itigation  was  made  of  the  different  methods 
of  analysing  tinned  iron  plates.  By  dissolving  the 
tin  in  hydrochloric  acid  and  titrating  with  iodine. 
a  mean  value  of  0'089  oz.  of  tin  per  sq 
surface  was  obtained.  By  the  method  of  repeated 
immersion  in  boiling  sodium  peroxide  solution. 
followed     by     acidifying     with     sulphuric     acid,     a 

i  average  value  of  0'105  oz.  per  foot  was 
obtained,  the  difference  representing  the  amount  of 
iron  removed  with  the  tin.  That  this  iron  was 
part  of  the  alloy  and  not  due  to  attack  on  the  base 
shown  by  the  fact  that  there  was  no  further 
iss  in  weight  on  subsequent  treatment  with 
sodium    peroxide.        The    most    rapid    and    accurate 

d  of  determination  was  found  to  consist  in 
arranging  a  section  of  tin  plate,  5  cm.xS  cm. 
square,  as  anode  in  a  II  sodium  nitrate  solution 
and  electrolysing  with  a  current  of  07  amp.  The 
completely  removed  within  10  minutes,  and 
the  iron  of  the  alloy  is  left  in  the  bath  and  can  be 
readily  determined  by  recovering  as  ferric  hydrox- 
ide, while  the  iron  erf  the  base  is  left  unattacked. 
An  average  value  of  O'lOo  oz.  tin  per  sq.  foot  was 
obtained  by  the  use  of  lead  acetate  in  presence  of 
sodium  or  potassium  hydroxide,  when  the  tin  is 
rapidly  dissolved  and  lead  deposited  in  a  spongy 
Condition.  After  immersion  for  5  minutes,  the 
'lac  found  was  0'098  oz.  tin  per  sip  foot, 
and  after  :(  days,  0'105  oz.  Lead  nitrate  in  neutral 
or  acetic   acid   solution   has  no  action   on   tin   plate. 

unm.    aluminium,    and    copper    salts    in  pre- 

of  alkali  have  a  similar  solvent   action  on   tin, 
though    the    solution    is    slower    and    less    complete 
am   plumbite.        Concentrated    nitric 
acid     will     •  a     without     attacking    the    iron 

base.      Estimates    of    the    iron    present     as    alloy    in 
1  'i    coatings    in    tin-  ave    a 

value  :ht     of    tin." — 

ii.    \V.    Seise   and    A     Clemente.— ^Journal  of  the 
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alloy  "I  palladi 
Palau,'   which   has   been   prepared  ubsti 

platinum,  I    pure 

palladium 

than,  1    )  ,:'       l    S 

ed  that  a  i 
■ 

alloy   is    17'22  and   the   melting 

i  gainst   pure  platinum 

ind    72   millivolts   at 

I         icihlc    nf    the    alloy    was    heated    t" 

1200      '  '.,    in    a    fin  ■ 

'.   houi  b  ea<  h,  and   ■■■ 

the    loss   due 
by    treatment    I  vith    boiling    hydro 

d  (1HC1  to  4H,0  loss  in  ■■ 

termined.     The 
solutions    obtained     from    this    crui 

Lhi 01    in_'ni    of   iron.     The  tests   indicated 

Palau  '    •  i  ■ 

i  .  [200     ' 

iridium 
■ 

I'lir    ;i  11.  >>' 
irably    with    platinun 
to   hyd  and   sulphuric 

oxide   solu- 

ie   '  Palau  ' 

pyro 

ilium 

,  ,,,  i,  ,  itr  I-.    it,  mgh  the  'Palau 

,  tant."  -  Mi  t.   and  Ch  m. 

ty    ni 

917,   p    670      i  \.\V. : 


n.     Sn  I.  v      "Numerous     attempts     to     fuse 
and  work  quarl  i   have  bei  n 

but         i  tperi 

up  to  190  1. 1. ■mi.    inl 

In   1901   Shenstone  read  i  fore  the  Royal 

1 1,  iiiiitn.ii.    In    London,    givin  if    his 

quartz    by    means    ..f    an 

oxy -h;  of    a 

..f       fllS.'.l 

■ 
,i    number   ol    Bmall 
•  .  form   a  rough   rod   bj    n 
blowpipe,    and    t  > i 

i    I    drav  i i    into   .i    tl.i.  k    thread         V 

number    of    th 

i    :.    thick    platinum    wire    and    the    individual 

a    tube      This 
tube 

.1    by    bli 
■ 
in    lli.'    1)1 

.i 

At    ili.  I    Applied 

(  In  i  I  '       : 

fhi  H 


were   developed    commercially,   but    wi  pen 

it  of  the  ques 
I    nf    the    high    price    "f    pure   rock 
.1    and    the    cost    of    using    the    oxj  hyd 
blowpipe.       Tlie   attention   ..] 

fore  turned  to  the  possibility  ..f  fusing  Bilver  sand, 
which  silic  a,   and   to   the   ■ 

B    the    in. ili-ri.il 

The  difficulties  stly, 

;h    melting  ii.llv.    t..    the 

fact    that    the    melting    point    and    *  tern 

•:h.r.    .in.)    thirdly, 

to  act   as  tin itaining  vessel   in   which 

fused,   nearly   all   materials   reacting   with 
the    fusion    tem| 

In  the  first  experiments  carried  out  at   Wallsend 

i.|.'  to  obtain   a   masi 

quartz  or  sand  in  a  liquid  state  and  t.>  work 

it   much   in  the  same  way   as  "lass  is  worked,   but 

it    was   s.. on   discovered   that    this   was   out    of   the 

question. 

.    difficult   t..  u>t    silica   really 
fluid,   it   can   be   got   into  a   plastic  condition   much 

readily,  and  after  a   large  amount   i 
mental  work  had  been  dene  method  olved 

for  working  it   in  this  condition. 
The 

the   heating   oi 

plates,  tubes,  or  r...ls  of  carbon  oi 
thin    which    such    fui' 
i  ked    are    exi  eedingly     i  the 

■.Inch    sill,  n    I" 

milium  is  very  i  lose  to  the  t>  - 
red   t'ii    working  silica      The  electric   furnace, 
huw.-vcr.    renders    it    possible    t..   control    the    tern 

,,  ii.     ;^    a. 

relatively   i  a 
In   the  manufai  ture  of   I  itarl 

is     a     hollow     ' 

, ,,i  by  fusing  a  mass  of  -,n.<l  roui 
central  core  through  which  the  current  is  pa 
The   size   of   the   cylinder   is  of   coursi    decided   by 

the  am t  of  electrical  i  i 

in. I    the    length    "f   time   the   heating    i.- 
tinued.      U  soon         tb 

formed    the    heating  vithdrawn    from    the 

of    the    mass,    which    can    then    \< 

i  .1    draw  n    into    tubing 
mouldi  !     as    b     pipe  is  required,  the 

'  ylinder    is  1    bj 

nical    pressure    and 

source    of    compressed    air    is    attached, 
■  I      int..     the     ether     end  :       the      fused 

i     in     the     mould     and     expanded 
d    air   till    it    assumes    thi 
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i    at    the    present    time    exceeds   200    lb.. 
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plastic  silica  it   is  very  difficult  to  remove  the  fine 
air  bubbles  which   are  found   mixed   with  and   cor 
tained    in   gand,   and   this   has   so    far   prevented 

rial    made    from    sand     b<  rely     trans 

parent,  though  verj  great  improvements  have 
been,  and  are  still  being,  made  in  this  direction. 
The  Lustrous  appearance  of  some  of  the  material 
is  due  to  reflection  from  the  included  air. 

The   specific   gravity   of    fused    silica    made 
sand   is  2'07  as  compared    with   2'2  for  the  material 
made    from    rock    crystal.     The    co-efficient    of    ex- 
pansion   of    the    two     materials    is    practically    the 

,    viz.,    5'Jxll     '.      A    rod    1    metre    long    I 
from    0°    to    1,000°    C.    expands   0'5   mm. 

The  properties  of  fused  silica  are  now  generally 
well  known,  fused  silica  is  nnattackeil  by  practi- 
except  hydrofluoric  acid  and  phos 
phoric  acid  above  400-  ('..  and  at  the  same  time 
on  account  of  the  very  small  co-efficient  of  expan- 
sion it  is  able  to  resist  extreme  changes  of  tem- 
perature without  cracking.  These  properties 
make  it  of  great  value  for  the  manufacture  of 
chemical   plant. 

Typical  arrangements  of  plants  for  the  concen- 
tration of  nitric  acid,  concentration  of  sulphuric 
acid  and  denitration  of  mixed  acids  from  the  manu- 
facture  of   trinitrotoluene   are   given. 

In  addition  to  these  uses  there  are  many 
others  for  the  material  in  the  chemical  and  other 
industries,  such  as  condenser  pipes  in  the  manu- 
facture of  hydrochloric  acid  and  as  basins,  etc., 
for  concentrating  phosphoric  acid,  but  to  put  it 
generally,  fused  silica  is  of  value  in  all  cases  in 
which  heat-resisting  and  acid  proof  qualities  are 
of    importance. 

It  is  now  very  largely  used  for  laboratory 
articles  of  all  sorts,  especially  for  combustion 
tubes  for  determining  carbon  in  steel,  pyrometric 
work.  etc.  In  the  gas  industry  T  think  fused  silica 
will  be  found  to  be  a  valuable  material  and  lead 
to  much  greater  efficiency,  as  on  account  of  the 
high  temperature  which  it  stands  it  is  possible  to 
make  all  gas  lighting  cylinders  and  globes  of 
fused  silica  much  smaller  than  can  be  done  with 
glass,  which  enables  a  high  mantle  temperature 
to  be  employed  and  a  corresponding  increase  of 
attained.  The  want  of  absolute  transparency 
in  the  material  is  not  a  disadvantage  as  it  renders 
the  light  pleasanter  to  the  eyes  and  gives  a  more 
equal   diffusion. 

Fused  silica  is  already  being  largely  used  for 
electric  heating  apparatus,  and  on  account  of  its 
valuable  insulating  properties  which  are  retained 
at  relatively  high  temperatures,  and  to  the  fact 
that  it  is  not  hygroscopic  in  the  same  way  as 
and  china,  it  makes  a  very  efficient  insulat 
F.  Bottomley. — Journal  of  thi  Society  of  Chemical 
try,   June    15,    101 7.    p.    577.      id.    A.    W.) 


Chf.mii  kl  Examination  of  Natural  Brixes. — 
"  The  following  determinations  are  recommended  : 
-Deposit  e,n  aeration. — The  sample  is  allowed  to 
stand,  with  occasional  shaking,  for  two  or  three 
days  to  aerate  any  iron  compounds  present.  The 
height  of  the  liquid  in  the  bottle  is  marked  and 
the    whole    is    filtered    and    the  I    matter    is 

ed    (the   washings   being   kept   separate!,   dried, 
and    ignited    to    constant     weight.       Tie-    volum 
the    sample    i.-,    measured    by    ascertaining    the    capa 
City  of  the  original  container.      The  specific   g 
of    the    filtered    brine   at    15°    C.    is    determined    by 
VVestphal    balance.      The    - 


brine    is    different    from    that    of    the    sample    after 

mined    on 

i  lie  residui 

I         Silica  rated   in  the  usual   manner. 

and     the     n  ited     with     sulphuric     and 

acids  and   the  loss  of   weight    reported 

as    sili  I dded    to    the    iron    ami 

alumina    precipita  n    and   alumina    are   esti 

cipitating    with    ammonia    from    the 
filtrate    and    washings    from  a.   A    separation 

of   the   iron   and   alumina  required. 

cium. — The  filtrate  from  the  iron  and  alumina  is 
diluted,     anil     the     calcium     |  ited     as    oxalate 

and  ignited  to  oxide.  Its  amount  is  cheeked  by 
dissolving  it  in  dilute  sulphuric  acid  and  titrating 
with   potassium    perm  am    should 

be   reported   as   sulpha!  num. 

— The    combined    filtrates    and    washings    from    the 
calcium    are    acidified    with    hydrochloric    acid,    and 
the   magnesium   precipitated    with   sodium   hydr 
phosphate,    ignited    to   Mg.PO.,    weighed,   and    cal- 
culated   to    bromide    and    chloride.       Barium 
strontium    should    lie    looked    for   in   the   absem  i 
sulphates.     They    are    partially    precipitated     with 
the   calcium   and   magnesium.     When   the   proportion 
of    barium    and    strontium    is    low.     thej 
neglected.         Ammonia    is    seldom    present     in    com 
meroially    important    proportions.        Sulphuric    acid. 
— The     barium     sulphate     precipitate     is     fib 
washed,   and   ignited    in   a   porcelain   crucible.      It    is 
then   dissolved    in  a  few    cc.   of   warn  trated 

sulphuric    acid     and     poured 

allowed   to  stand  and   then   filtered,    washed,   ignited 
and     weighed.        (This    method     of    purifying     the 
barium    sulphate    is    very    effective.)     The    sulpl 
acid    is    reported    as    calcium    sulphate.     Potassium 

sodium. — The  filtrate  from  barium  sulpha) 
used  for  determining  the  potassium  and  sod 
by  the  method  described  in  '  Mineral  Waters  in  the 
U.S.A., '  Department  of  Agriculture  Bulletin  01. 
They  are  reported  as  potassium  and  sodium 
chlorides.  Chlorim  is  estimated  by  titration  with 
silver  nitrate  solution.  The  bromine  value  must 
be    deducted.     /■'  is    liberated    by    treatment 

with    chlorine    and    its    amount    determined    i 
metrically.        The    bromine    should    be    reported    as 
magnesium    bromide   as    it    is    so   considered    by    tie 
trade,    but    any   free  bromine   should    be   reportei 
such."— O.     R.     Sweeney     and    .T.     K.     Withhow, 
/.    lud.    Eng.    Chew..    1917.    '•.   671  674 
the     Society    at    Chemical    Indust;  >-     August     31, 
1017.   p.    021.      (.7.    A.    W.i 


Solubility  of  Calcium  Phosphati  s  in-  Citric 
Acid. — "  Numerous  analyses  were  made  of  samples 
ol  calcium  phosphate  of  commerce  and  of  the  same 
substance  prepared  by  the  methods  usually  re 
mended.  It  was  found  that  the  substances  sold 
as  'phosphate  of  lime'  and  '  calcii  phosphas  B.I'.' 
were  mixtures  of  di  ami  tri-calcium  phosphates. 
1 1  ...Jiuni   phosphate   added    to  .1   calcium 

ride,    and    bone   ash    dissolved    in    hydrochl 

and  ed    v,  ith    ammonia,    hot  h 

mixtures    of    di-    and    tricalcium    ph 
eahium     hydroxide.         When     three    equivalents    of 
lime   are    made    to   act    on    one    equivalent    of    phos 
phoric    acid    and    tie  filtered    off    at 

pure    tii<  all  nun    phosphate    is   obtained;    hut 
when    two   equivalents    of  used,    the    pro- 

mixture  . .  t   '  I  i    and  tricalcium   pi 
With     regard     to    solubility     in     the     . 
citric   acid    solution,    it    was    found    that     II  f    tin- 
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ted  snluti I 

.ii  iii  Ided,  and   '  in'  solul  ioi  'I    for 

I     -  which    time,    if    the 

l   phosphates  have   i  ved,  more 

i.   added,    drop   bj    drop,    until 

tin1    phosphate 

the  mixture  idded,    and    tin' 

red    until    ■ 
ammonium    pi 
i  nu'  for  tl"  I       Tlif  volume 

tin'  solution   is 
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•  he     molybdate     method."       C       <  ' 
SiMi'i  i.   /  l  .    1917,    '■  ..    114011  II 

Jnun 

I'M?,   p    933         \     W 


I  • 
imount     of 

'  nliimii   i  f 

III      .   III" I  lili'      .111.1      til 
111   il       III       .1 

de    tube.         ' 

■ 

filled    «  itli    the    >  1  ■  \    i  alcium    1 1,1  iridc    at 


■ 

ids   upon   tl 
flow  rather  than  on  the  amuui 

i.  nun  chloride  when 
lutely    dry    will 

from  lumn 

uf  it."  -  A.  T.   Mc  Phi  rsox,  / 
1317  1319.      fournnl 
cal    liiilu  -  1"..    1917 

(J.    A      \\ 

Tin     Hi 
reputed    melting   point    uf   kaolin    (171 

really   tl" 

,t     v.lii.  Ii    I  ..I    of 

all. alt     I    gm.    |" 

with  10  kil  nt  w  ill  I.f 

■  ■-    :  true 
melting    point    which  pendent    "f    the 

i  •■■  .    ■  ■ 

inilril    t'. 

; v    with    in-  reased    1 1 
by    the    I 

ilica    In  iil<  :    13      '    .    170    kill  • 
cm.  :   ".-'ii \    158  :     670    .    150  :     S00   .     i 

120  :    1200   .      R5  :    1320   .      62  :     l  II 

i  'ii    •  to    1700°    ( 

norm  il     fc  of     thi 

furnaces),     the  of     the     hi 

would  onlj    be  12  ki  ■  m  .  but 

about   ten  t  inn  s  i  he  .  ■  ini  umbent 

brickwork,  the  stability  "f  the  brii ' 

it     is    nut     possessed    by    'lav 
though   magnesia    has   a  I 

In  a  silica  bt  ntinu 

■  .1    b\ 

of   the 

the    n 

different   solubili 

quart 

■ 
of   silica   I  irilv   on   thi 

in. mii 

of  the  propoi  t  ion  of  rluxi 
bricks  when  in 

ami   il  -  which 

•ni  results  in  n 

sulph 

with 

should   I.  Is  "ii   the   pur 

■  liu  li    tin 

i    burning   tem| 

i  distillation 

burning    ti  will 

amnui 

..f    the    t 

It 
requii  H    heating    at    about 

l 

ncly    minut         \ 


Dec    1017 


Xoticn   and    Abstracts;     Metallurgy. 


157 


duced    when    the    material    is    composed    wholly    of 
tine  grains. 

When  the  bricks  in  use  are  heated  rapidly  to 
the  temperature  at  which  any  unconverted  quartz 
grains  are  inverted,  the  expansion  which  accom- 
is  charge  of  form  breaks  t  be  net  woi  k  and 
lessens  the  strength  of  the  bricks.  Moreover,  the 
pressure  of  the  brickwork  in  an  arch  opposes  any 
lateral  expansion  and  produces  spalling,  which  is 
i  t  the  worst  defei  ts  of  badlj  made  silica 
bricks.      In  a   well-burned   brick,  an   expansion  ;i lsi> 

irs  at   the  moment   when   larger  grains  oi   quartz 
are    inverted    t"   cristobalite,    but    its    effect    is    less 
-    these   grains  are  able   to   expand   in   all 
directions,  and   it  occurs  sufficiently  slowly   for  the 
network   to   be   reformed   at   the  point   where  it   has 
Nevertheless,     this     phenomenon 
the    strength    of    the    bricks.     The 
results  of  determinations  of  the  sulphate  equivalent 
ol    the   oxides,   true  and   apparent    sp.    gr.,   and   the 
crushing    strength    at     1600c    C,    have    a    crushing 
strength   of   at    least    lu  kilns     per  sq.    cm.     A   pro- 
longation   of    the    heating    .it    tin      temperature    re- 
the   strength   of   the    bricks.     The    results   of 
determinations    of    the    sulphate    equivalent    of    the 
oxides,   true  and  apparent  sp.    gr.,  and  the  crushing 
strength  at   1600°  P.   after  sixty  re-heatings  showed 
clearly    that     good    silica    1. ricks,    after    heating    for 
1    hour  at    1600c    C,  have  a  crushing  strength,  of  at 
hast    10    kilos,    per   sq.    cm.      A    prolongation    of    the 

ing  at  this  temperature  reduces  the  crushing 
strength   of   well-fired   bricks,   but    increases   that    of 

underburned     s." —  H.     Lk    Chatelieh    and     B. 

BOGITCH,  Comptes  rend.,  1917,  165,  218-224  - 
Journal  oi  thi  Society  ,,/  CI,  mien]  Industry, 
September    15,    1917,   p     963.     (J.    A.    W.) 

New  Alloys  to  Replace  Platinum  —"Alloys  of 
gold  and  palladium,  as  the  chief  constituents,  were 
prepared,  and  gave  results  which  for  many  pur- 
poses were  quite  equal  in  those  given  by  platinum. 
The  name  '  rhotanium  '  has  been  given  to  this 
series  of  alloys,  which  contain  from  90%  to  60 
of  -old.  according  to  the  purposes  for  which  they 
are  required.  For  certain  electrical  and  other 
uses   the  addition  of  a  small  proportion   of  rhodium 

sential,  but  this  is  not  necessary  in  the  case 
of  material  for  chemical  ware.  A  small  amount 
of   silver  may   also   be    introduced    into   alloys    which 

not     intended    for    chemical    purposes.      In    the 

preparatii f     rhotanium     alloys     great     care     is 

required    to   obviate    the    affinity    of    palladium    for 

and    solids   ordinarily    met    with    in    manufai 

lining   processes,   and    also  to   regulate   the   hea 

■  i    prevent    segregation    of   tin-   constituents.   The 

-'      want     of     homogeneity     makes     the     alloy 

worthless    for    many    purposes,    and    especially    for 

lical     requirement  Comparative    tests    with 

ids,    alkali    and    alkali    sulphide    solutions, 

and    In     fusion    with    potassium    bisulphate    shi   ved 

that,   excepting    for   use    with    nitric   acid,   an    alloy 

may   be  chosen   which   will  give  results  equal   to  or 

better   than   those    given   by    platinum.      The    loss   by 

volatilisation  in   10  hour;,  at    temperatures  of   1050c 

on      ( '.    was    lower    than    for    platinum    in    the 

of  of  the  alloys  At  1400  C.  the  cry- 
stalline structure  was  clearlj   shown,  but   no  brittle- 

was   produced.     Some  of   the   alloys   arc    prai 
finally    indistinguishable    from    platinum    in    colour, 
and    are   equally    malleable   and    ductile.      They    melt 
at  temperatures   up  to   1450°   C,  and  have  an  elec 
trical    conductivity    and    tensile    strength    equal    or 


superior  to   those   properties   of   platinum.     The   sp. 
gr.    varies  from   18"5  to  about    Kill   (platinum  21'5), 

and  the  temperature  CO-efficient  is  much  lower  than 
that  of  platinum.  These  alloys  un;  be  welded 
readily  at  white  heat  without  the  use  ol  a  flux, 
and  may  be  made  into  an}  shape  while  either  cold 
or  hot.  Rhotanium  has  been  found  suitable  for 
ict  terminals  in  automatic-electric  devices,  and 
in  most  other  cases  when-  it  has  been  found  neces 
sary  to  use  a  platinum  alloy  containing  a  large 
proportion  of  iridium,  but  it  has  not  given  in 
formly  satisfactory  results  in  magnetos.  For 
dental  work  it  has  proved  as  useful  as  platinum 
for  most  purposes.  It  cannot  be  used  in  chemical 
work,  as  an  anode  in  electrolytic'  analysis,  or  when 
exposed  to  the  action  of  strong  nitric  acid,  but 
a  satisfactory  m  terial  for  cathodes.  It  is  superior 
to  platinum  for  jewellery,  being  harder,  stronger, 
and  taking  a  better  finish.  It  may  he  "sweated  ' 
or  otherwise  treated  as  plati i  without  darken- 
ing or  oxidising,  and  the  finished  articles  cannot 
be  distinguished  by  ordinary  means  from  those  of 
platinum."  K.  \  Fakrenwald,  ./.  Ind.  Eng. 
Chem.,  1917,  .'<.  590-597. — Journal  ,,{  tht  Society  oj 
Chemical  Industry,  August  15,  1917,  p.  882. 
(J.    A     W 


Possible     Adulteration     of     Nitric     Acid. — 

"Attention  is  drawn  to  tin-  possibility  of  nitrii 
acid  being  adulterated  by  the  addition  of  sodium 
nitrate  or  other  sodium  salts,  ami  dilution  ,,f  the 
solution  to  the  required  sp.  gr.  with  water. 
Nitric  acid  of  sp.  gr.  1-381,  when  saturated  at  15° 
('.  with  sodium  nitrate,  contains  3'24%  of  the  ill 
and  has  a  sp.  gr.  "t  L399.  A  saturated  mixture  of 
sp.  gr.  l"380  will  contain  Is:'/  ,t  minim  nitrate 
and  8'30%  of  water.  In  like  manner,  nitric  acid 
of  sq.  gr.  1-381  will  dissolve  12-62%  of  sodium 
sulphate,  giving  a  sp.  gr.  of  1416,  whilst  a  satu- 
rated mixture  of  sp.  gr.  l:)7l  will  contain  12"62% 
of  sodium  sulphate  and  i.yj.v  ,  of  water.  Hence. 
the  determination  of  the  sp.  gr.  and  of  the  \<>. 
nt  of  nitric  acid  ought  always  to  he  accom- 
panied   bj    I aporation    test    for   dissolved    salts." 

I.  1!.  Wcthrow,  /.  I  ml.  Eng.  Chem.,  1917,  9, 
771-776.  Journal  oj  tin  Society  ,,/  Chemical  In- 
dustry,  Sept.   29,   1917,  p.    1005.     (J.   A.   W.) 


METALLURGY. 
Electric  Smelting  of  Titaniperous   [ron  Ores. 
— "A    deposit    of    titaniferous    magnetite    estimated 

t itain    1,000,000     5,000,000  tons  occurs   near  St. 

Charles,   Quebec.     Electric   power   maj    I btained 

clo  i    I.-    from  the  Saguenaj    River,  and  supplies  of 
charcoal  and    limestone  are  also  available.     The  ore 

ns  50'53,  titanium  10'55,  sulphur  0'02,  and 
phosphorus  0"03%,  and  yields  a  magnetic  concen- 
trate assaying   iron   56'2  and   titanium   .S'.'j1,..     It    is 

ited  that  r75  tons  concentrate  smelted  in  a 
Swedish  furnace  would  yield  1  ton  of  pig  iron  with 
n  I"  of  titanium,  and  0'7  ton  of  slag  containing 
titanium  3 1  and  silica  1  I",,.  The  elect  ric  power 
required  would  approximate  0"55  H. P. -year  per 
ton  oi  iiwt  d  :  i  he  total  cost  of  product  ion  would 
be  $17.93  per  ton.  '  A  Stansfteld,  Canadian 
Ifeol     Survey,    Bull.    92;    Eng.    mid   Min.   ./..    1017, 

1020.  Journal  oj  the  Society  of  Chemical 
Industry,    An  ;v  I     15,    1917,    p.    881.     (J.    A.    W.) 


Metal    Colouring     I..    "  Shakudo  " ;    II..    New 
Kind      m       "Shakudo,"      \ni>      "  Shibuichi." 

"  Shakudo     is     an     alloy     consisting     essentially     of 


- 


Thi   Journal  oi  Tit.   Chemical,   MetuUur.jicul  and  Mining   Society   of   South    Africa.       !>••'■    1917 


[d,   which    is   us  'I    in   Japan    for   the 
i    art   and  red   by 

treatment   with 

sulphate    and    acetafc       ["he    autl    i 
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,|  ,  the  tint    U 

i   bj    the  thickness  of  the  layi 

contains     hydrogen     ions    owii 
hydrolysis  of   tl  and   when   tl»-  alloy 

a    local    electrical    cii 

the  latter  beii 
n  and   hydi  being  die 

ed,   thus  disturbing  the  equilibrium,     [i 
.  ,„ .,.  ,,f  ti  ds   further,   and 

t  Ik-    i 

hydroxy!    ions, 
,,„tll   ,  .  npi  ii    hydro  ■  ide   is 

tated    hydro;  ide    is    rapidly 
.    which    i-    di  [ 
the  allo>      An   anali 
be    obtained    on    alloys    containing    palladium, 
platinum  and  silver  v.  in  place  of  gold. 

In  confirmation  'if   these   views  a>  to  tl 

shakudo,   il  thai 

■     ■  duced 

■    with    platinum,    palladium,   or   gold    in    the 
solution   used,  and   thai   an  electric  current   ii 
duced    whi  '  ' l''''    '■>'   ;l 

•  fi  a  platinum  01 

i  nf    'shibuichi.' 

an  all 

f,,i       i  -iinil.il       to      ,; 

, 
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I  xi  I 
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from    tin    i 

puril  *  '"    t'"' 

i   impui  ities  are  fuel, 
Auxes,  and  acids,  and  the  exits  are  out 

dem  x    i"  daj 

bution    of    impurities    depends    oartl.x     upon    their 

chem 

•    tin     individual    plant.     S 

■  ilium,    which    do   ii"t    dis 
lei  trolvti 
•■I  Nick 

hi. I    arseni  light 

olution,     the 

■ 

.  ipall)    i  ■  > t  • .   thi  hilsl    lead,    anti 

and    Bulphur   pass  chiefly    into  the 

slimes        In     the    purification    of    the    electrolyte, 

must    be    withdrawn   dailj    !••  control   the 

rally    nickel 
an, I  of    pnrifii 

i  opper    I'- 
ll,   but    ill  i  >ph I    by    the 

manni  i    sulphate     The 

modern    method   ••(    purifying   the   electrolyte 
divert   part   of   it    ti  ng   insolubli 

minim? 
Impui  or  .ii senic,  at  the  di 

Prom    I  d    i  athodi 


ned,  then  a   poor  coppei    \*lii<li  is  returned  t" 
the  anode  furnaces,  and  finally   sludge  xx  In.  h  p 
to  thi  The   liquoi    is  then   passed   into  .i 

steam  boiling  vat  and  into  eva|  md  finally 

on    to   sand    filters    for    removing    the    nickel 
the   Ii  g  afterwards  Bparate  the 

Bodiun  ii  id    filtrate    is    then 
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Xotices   and    Abstracts:     Miscella 


stated   by  a  firm  of  chicory   manufacturers   to  be  a 

good  substitute  foi   chicory,   but   could    not    be 

is    its    use    would    1"-    Illegal    in    the    l  nited 

Kingdom.     The    price    in    South    Africa    was   given 
per   100   lb.    (Feb.,    1917).     The   tree   is  said 

i  i     occur    plentifully     in     the     Transvaal     disl 

mentioned,    also   throughout    Namaqualand    to   Gri 
,  ,1    VVesl    '—Bulletin  Institute,    Vol. 

XV.     No,      1,     Jan.-March,     1917,     pp.     112—113. 

(J.    A.    \\ 


South   African  Gum.— "A    sample   derived    from 
the    '  whit      i  ia    horrida    was   examined, 

and    yieldi  'I    a    mucilage 
properties,  which   was  found  to  contain   14:5%  mois 

!■   insoluble  in  water,   and   2  9 
It  had  "  d  Soudan  gums  i  2 

'.''4).  whilst  the  relative  viscosity  of  a   10 

■ii   (hard  Kordofan  gum  being   12'0). 
irs   no   reason    w  hy   this   gum    should 
n    South   Africa   for   use   in   con- 
fectionery,   phai  I    preparations,    adhe 

If  a  nkct   of  litis  kind   w  ere  est  ablish- 

ed  and  the  c  llection  of  the  gum  organised,  it 
might  be  feasible  to  start  an  export  trade  to  the 
United  Kindom,  as  it  would  then  be  possible  to 
alar  d.  liveries  of  i  he  gum.'  "  Hull,  i  <\ 
Imp  i  '.'''.   Vol.    XV..    No.    1,  Jan.-March, 

1917,   pp.    111-112.     (J.   A.   W.) 


Fibres     from     various     Sources. — " /ute     from 
Egypt. — The     sample    was     grown    at     Cairo    from 
i  dian    seed    and    had    been    prep  ired    by    a    special 
lline)    process;    it    was    inferior    in    coloui 
lustre   to    Indian    jute   of    fair   qualitj    prepared    by 
I,'.     Owing   to   the   method    of    preparation    the 
hiss   mi    hydn  1\    i  mally    low  :    the    pre- 

'■   of   a    small    amount    of    alkali,    owing    to    in- 
let rim  intal   to  quality.   The 
sample   was   valued    al    £36    -£37   per   ton,   as   com- 
pared  with   Calcutta    jute   at   £11. 

Sida    rho  n    as    '  vivane,'    was 

red  from  Swaziland.  The  sample  was  clean, 
well  prepared  but  somewhat  harsh;  it  was  of  ■  od 
strength  and  about  2  ft.  in  length.  Fibre  of  this 
ouality  but  4  ft.  in  1  ngth  would  1"-  worth  £3  to 
£1     I  utta     iute.         A     larger     sample 

received  later  was  not  well  prepared  :  it  was  harsh, 
mostlj  matted  and  gummy,  and  poor  in  lustre; 
the  ci  llulo  ■  conti  nt  (70'5^i  )  was  low  and  the 
hvdrolvsis  losses  ■■'■  i  n  l>  high  on  this  account. 
The  fibre  was  v-lu  d  at  only  £17 — £18  per  ten 
with  Calcutta  jute  at  £28;  such  a  fibre  would  be 
saleable  for  no  "'  •  pith  jute  when  the  [vice  of 
the  litter  is  hi'Jc  Better  results  should  be  obtain- 
able bv  improved   methods  of  rettinu. 

Hibiscw  ''■"'     from    Rhodesiq. — This 

line   had    not    been    well   prepared    and    the    retting 

ired   to  be  uneven;    the  strength   was  irrej 
and    the    length    varied    from    i    ft,    to    6    ft.     The 
h\  drnlysis   i     ull  re   hi|  !i   and   I  he   cellulose  con- 

tent low.     The  sample  w  soft 

in  ss.     md        neral  i  to    Bimlipatam    jute 

prepared  in   India   from  the  -one  plant      The  fibre 

i in", l  at    '  27   i i  in,  as  compared   with  '  'al 

,  ui'  a  G32  ;    the  low   qualitj  ed  to 

inexperience     in     the     retting     i :ess,        H 

"i     I  h       -  i pei  ibt     "I    from 

•    and    from    Nyass    I   nd      The   Egyptian 

had   '■ "   ii  epared   by  a   special   treat  nent    and   had 

nut    b°en    » ashed    free    from   alkali  ;    it   v        conse 

mi'  ntly    inferior    in    appea  i  tin 

r  '   i       Two    samples    from    Nyassaland    gave    high 


llulose     .  .ail,  nl  :     one 
was   of    moderate    quality   and    the   other   distinctly 

.V.  til.    fibre   from    India       ["he      imple   con     ted 

i  a,    -  en    tan  Jed    fibre,   In-own   to  pale   buff 
in     colour,     with     many     green     portions.        I: 

enl  Ij     been    pn  pared     rel  •     bj     mei  hi al 

'"  i  at  in>  ut     and  most     of     the     gum     and 

coated  with  hark.  The  length  of  staple  was 
mainly  about  '4  ft.  6  in.,  composed  of  extremely 
ultimate  fibres  I  5  in.  in  length.  In  the 
crude  state  the  fibre  would  have  little  value  but 
might  I"1  us  al  in  coarse  jute  goods.  The  de 
gummed  fibre  would  hardlj  be  a  suitable  sub 
stitute  for  flax  or  ramie,  l»  ing  deficient  in  strength 
and  spinning  qualitii  ;  fibre  might  be  ob 
t  lined  sufficientlj  clean  and  free  from  gum  and 
hark  by  retting  i  i  be  a  ed  in  admixture  with  jute 
or  hemp,  but  if  retting  "ere  not  practii  ible  in 
India,    it    might    be   saleable    in   the   form   of   clean 

bark   ribbons  prepared   by   scraping  away  tl iter 

bark   as  in   the  preparation   of   China   grass. 

Sisal  hemp  from  Rhodesia.— A  sample  of  sisal 
hemp  grown  under  experimental  conditions  was 
found  to  be  exceptionally  well  pre]  ired.  The 
length  of  staple  was  mainly  2  ft.  r,  in.  to  3  ft. 
and    if    this    had    been    slightly    greater    the    sample 

would    have   ranked    ai \    the    first-class    materials 

of    this   species. 

Furcroea  fibrt  from  Southern  Rhodesia.— This 
fibre  was  fairly  clean  and  well  prepared  but 
inferior  to  previous  samples  from  the  same  source  ; 
the  cellulose  content  (72%)  was  lower  and  loss  on 
acid  purification  higher,  indicating  insulin  nail 
«  i  ing.  The  length  varied  from  3  ft.  to  8  ft.. 
mostly  5  ft,  to  5  ft.  6  in.  Better  removal  of  the. 
pith  by  brushing  and  sorting  of  the  fibres  into 
more  uniform  lengths  would  increase  the  value. 
Another  sample  of  Fun-run  gigantea  fibre  from 
South  Africa  was  insufficiently  cleaned  but  of 
good  length  and  strength;  it  was  estimated  at  a 
value  of  £2(1— £21  (Oct.,  1915)  hut  would  be 
readily  saleable  at  a  much  higher  price  if  properly 
prepared. 

Asclepias  fruticosa  fibre  from  South  Africa. 
This  is  locally  known  as  '  melkbosch  '  and  is  widely 
distributed.  Two  samples  were  examined  which, 
however,  were  not  well  prepared  and  contained  a 
good  deal  of  bark.  The  staple  was  not  sufficiently 
long  (most  20 — 22  in. I  to  compare  favourably  with 
sisal  Tin1  fibre  was  harsh  and  of  pom-  lustre,  but 
exceptionally  rich  in  cellulose  (82%)  and  might 
possibly    he    found    useful    as    a    basis    for    nitrated 

explosives.      Ii mparison   with   sisal  hemp  at   £50 

the    samples    were    valued    at    £32 — £38    per   ton. 

Km""/  from  tin  Sudan  mill  Togoland. — The 
Sudanese  sample  was  not  quite  free  from  |""l 
residues;  'ut  after  cleaning  it  yielded  a  floss  of 
excellent  quality  equal  in  resiliency  to  Java  kapok. 
In  Togoland  a  trade  in  kapok  has  been  developed 
bv  the  Germans,  9  tons  having  been  exported  in 
1913.  The  quality  of  the  samole  hale  received  may 
he  i.gai. led  as  normal,  and  it  is  considered  that 
encouragement  should  he  given  1"  the  development 
of   i  lie    indust  i  j 

l   ,  I  pia  Hot  ~    from     South      I  frica 

This  floss  is  somewhat  brittle  and  inferior  in  resili 
ency  to  kapok,  and  corresponds  I"  the  material 
known  in  the  trade  as  'Akunih'  Its  value  in  this 
countrj  is  eoiisiiler.il.  1'.  lower  than  that  of  kapok 
and  it  is  not  so  suitable  for  the  manufacture  of 
ii-  appliai 
Seed     [mil       '■/     Ipnmfp.rt     albivenia     from     South 
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i  known  locally  as  Kafir  «r 

Natal  cotton  and   resembles  harsh   unginned  cotton 

liar    ill 

n,    untwisted,   and    much   thinner   in 
than    cotton    fibre,    and    only    aboul    0"3    in.     long. 
The  raw  fibre  i-  much  rm 

material 
tains  only   '■''■'■      "i  cellulose  and   does   not   appear 
t..  l.i  ommercial  article,  though 

it    might    fetel  as  a   stuffing   material 

derably  inferior  to  kapok."     Bull.   Imp.   [net., 
1917  Journal  ft   tin 

Indu  27,   1917,   p.    1003.     (J.   A.    W.) 


I'l  ,  01      I'll. .-I' 

have   pal 
a  nui  ii  tin-  production  of  citrate 

soluble    phospni  Prom    natural    phospl 

Inn    '  T.t    scheme  in    heating 

erature  in  a  rotary  kiln  a  mix- 
it     phosphate    rock,    sodium 

linn-  itone.  ineil. 

Ill     n     ills: 

l    i ;■  nui   tli  •   phosphate   rock   I 

\ilil  an  amount  of  sodium  carbonate  approxi- 
!\    equal    t..   mi.-  half   of   tin-   phosphoric 
nf  rock. 
....;  of   limi  il    approxi 

matel)    t..  one   and   one  half   I 

•  I;. 
I     (  ..1.  in-    i  hi 

tin.    . 
The     '  call  ined  i"  a  rotary  cj In 

i  efractory     material."     G.      \ 
I:  i  I  I  Hi,   Vol.    \\\    . 

i       i\\      A      i 

Abstracts  of  Patent  Applications. 


264.  li.i-  1 1.    Walter    Haddon 

i  ■ 

implement 
in  n. 
Tin  tig   imple 

oi    liamm  i    drill  opei 
by    -ill  1  ii.ii    «  ith 

tile  Stem     «  liii  Ii     lias     aii 

.  ted    bj     the    applicant  s.  laims 

are    i  tion    with    the    main 

applii  atinii. 


: 

the   Ii  'I   iiiilniiliii 

.  Ie8.     9.11 
I 

hi    loading    or    tinlo 
n  rail  ■iv  and  other  trucks. 


11.17.        W  teen.        [m] 

1 7. 

mill    I  hi    providin  I    I  in 

•  ■  mill   wil  I  litab       foi  med   t..  bu| 

i 

illy    mi"  the   mill   and   serve  to   retain   p 
..ttli. 

t    ami    interlock   the  Bectional 

i 

phere    in    n  I  17. 


This    application     relates    t..    dust    allaying,    by 
means  of  water-  placed   in  a  which 

air  which   bl.ovs  the  water  into  a  fine  mist.     Other 
claims   refei  object 

aimed   at  in   the  main  .  laim. 

harles   Owen   Griffith.     An   imi 
f  .r   the   production   of   metallic   Bulphides. 

17. 
This    application    relates    to    the    production    of 
metallir  sulphides  h;  ad  for 

this  parpi  a  cell   in  which  the  am.il. 

f  tin-  same  metal  which  forma 
the    base    "f    the    sulphide    desired.      The 
used   is  a  Bolution  nf  ammonium  or  othi 
sulphide.  current    through    the   cell 

sulphuretted   hydrogen   is   given   off   at   the   cathode 
and   metallic  sulphide   is  deposited   in   the 


K.ul    l'.\ Moore      i  l,    Efei bert    Rii 

t    and    anparal 
precipitating    and    ri 
from   their  cyanide  solul       -  9.17. 

This    application    relati  -    I 

ami    apparatus  and 

silver    from    cj 

■  f    washing   and    grinding   fresh   chi 
espei  iallj 

with     the 
obtaining    maximum  Latiot 

minim 
are  taken   in  the  subsequent   n 

.it   known  methods. 
The    apparatus   claims   consist    nf 
of    means    for 
the  .  harcoal  to  the  ■ 

1 1 1     t  i 
employed. 


579.  i  r         Hermann    Belger.        I 
connei  ted  wit  Ii  t  he  i 

tin Is  and   other   places.     210.17. 

This  applical 
dust    in    oi  all  ium    i  i 

magnesium   chloride,    with   gli ■  equivalent    tub 

lived    in    « 
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THE    MANUFACTURE    OF    CEUDE    SODIUM    MANGANATE    FOE    USE    OS 

THE    .MIXES 


By  F.  Wartenweilek 

lu  view  ot  the  shortage  of  easily  soluble 
oxidizers   for    use    in    the    reduction    works, 
permission    was    granted    by    Hand    Mil 
Limited,     to    demonstrate    on    a     practical 
the    experimental   results   obtained    at 
the   Metallurgical   Laboratory   in   producing 
-     chemical    for    use    in    substitution    of 
the    nearly    pure    potassium    permanganate 
formerly  used  and  available  at  a  reasonable 
The   work    was   carried   on    in   a    four- 
rth  brick  muffle  type  calcining  fun 
larily    used    for    calcining    acid    tn 
zinc-gold    precipitate    on    these    fields.       In 
eral,    the    working    tests    confirmed  the 
ratory    research     and    established    that 
sodium  manganate  of  practical  value  ran  be 
produced.        Xo   particular   difficulty    is   en- 
countered   in    manufacture    it    the    general 
principles    arc    followed.       Our    experiei 
conclusions    and    results    are    given    in    the 
following  notes:  — 

Chemicals     Used. — Ferruginous    manga- 
nese  dioxide  ore   (pyrolusite)   from    Pretoria 
district,  containing  40%  manganese:  cat) 
soda,    commercial    98-98"'    purity;    | 
sium   nitrate,   commercial. 

rnbinations  of  Chemicals  Used. — It  is 
necessary  to  use  a  large  excess  over  the  the- 
oretical requirement  of  caustic  soda,  or  110 
units  of  caustic  soda  for  every  100  units  of 
40  manganese  ore  to  get  a  reaction.  With 
anything  less,  no  manganate  is  formed. 
With  a  larger  excess,  of  caustic  soda,  con- 
version is  improved. 

The    combinations    found    most    effective 
are  :  — 

I  part  by  weight  of  4n      Mil  ore  t"  1 " 4 -4 
parts  of  caustic  soda. 


i  Member  of  Council). 

i  hi   1  part  by  weight  of   10      Mn  ore  to  M0 
parts  caustic   soda    and   0"4    parts   nitre. 

With  (a)  combination — practical  results 
were  obtained  in  two  hours  of  heating  at 
naperature,  ranging  from  650°  C.  to 
750  C  as  determined  with  Seger  pyro- 
metric  cones.  The  product  analysed  18"2 
soda  manganate  on  an  average.  With 
<me  hour  of  the  same  heat,  an  average  of 
17  '2      was  produced. 

By   heating  at   a    lower   temperature  and 
over  a  longer  period  a  richer  product     2 
was   made.      The   method    in  this  case   was: 
Heat  the  furnace  to  a  temperature  of    150 
C.     prior    to    adding    the    charge,    add    the 
charge,     and    gradually    raise    the    heat     to 
about    560°    C,     maintaining    I 
eight  hours,  then  allow  the  furnace  to  cool 
for   four   hours,    when    the    charge    maj     be 
withdrawn.      This   method   is    now    used   for 
producing  our  requirement  of  manganate. 

With  the  (b)  combination — practical  re- 
sult- were  obtained  by  heating  from  two  to 
three  hours  at  a  low  red  heat  of  650°  C.  to 
750c  C  producing  a  product  averaging 
219  soda  manganate.  Here  again,  leav- 
ing the  charge  in  the  furnace  over  a  longer 
time,  and  gradually  cooling  resulted  in  a 
higher  conversion,  to  "27      soda  manganate 

Practical     Considerations. — The     manga- 
nese   ore     used     in    the    manufacturing    is 
ind  in  a   ball  mill  to  the  following  grad- 
ing:— 

Per  cent. 

ned   on   tin   mesh          ...         ...  5"7 

Pass  (ill  and  retained  on  90  mesh...  14"> 

Pass  90  and   retained  on  209  mesh  18-2 

Passed   200     616 
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The  lateral  were  carried  out  with 

ground  to  86"6         90  mesh,  with  prac- 

60  mesh       No  improvement   in 

conversion    resulted    from    the    use    of    the 

more  finelj   comminul 

The  chemicals  are  well  mixed  before  feed- 
ing lo  the  furnace  in  charges  up  to  500  ll>. 
of    the    tour   hearths.        This 
•  mt  forms  u  mass  over  tin-  hearth  about 
6  in.  deep.     No  .stirring  or  rabbling  is  n 

By  the  end  oi  I .  the  product 

lias  agglomerated  and  lias  to  be  prised 

out  of  the  fun  a  more  or  less  lumpy 

condition    which    necessitates    breaking    be- 

solving.        The    lumps,    however,    if 

-•'I  to  the  air  by  the  exigencies  "i  use, 

ii  their  manganate  strength  longer  than 

the  finely    ci  ushed   product   d<  h  - 

\-    i he   si  idium    manganati     prod 
composes  gradually   upon  exposure  t"  air,  it 
i-  packed  in  sealed  pa*  ind  should  be 

tori  '1      The    loss   of   w eight    during    t  he 
tion   in   the  furnace   lias  been   i  und   to 
average    12'5    .    i.e.,    for   evi  i  \     KHJ    II 
charge   used  87"5  lb.  "i  crude  soda  manga- 
iced 
Chemistry.   -The    reactions    in    producing 
s.iiliiiiu    munganate    without    and    with    an 
extra  oxidizer  I ik<-  nitre,  are  generally  given 
thus  :  — 
II  ithoui   Nitrt 
3MnO      2NaOH 


\     MnO       Vln,0      II  ,0. 


With   Nitn 
2KNO      2MnO, 


INaOH 

2Na,MnOl  •  2KNOa     2Ha0 
\    lurge    amount     ii    uncombined    caustic 
soda  is  present  in  the  crude  manganate  pro- 
<liici    i-  is  borne  out   by  its  causticity       Vs 
decomposes   bj    heat     only   at 
t  he   higli   tempei  ature  oi    1 ,251 '    C,   acci  ii  d 
o  Molinari,  there  can  be  but  little  loss 
ili.'      Ii  n      temperat  ures      empl<  >\  ed 
Whei  d  to  t  he  atm 

-    slowlj    and    gradually    converted 

sodium  permanganate,  mangai s  car- 

ti    and   munganese  dioxide,   most    likely 

by    the    moisture    and    the    carbon    dioxide 

nt   in  i  he  ti  'i       'I'll  i-  deci  >mpi  isit  i<  in  and 

n   l>>   an  experiment    made 

on     coarse     lumps    and     manganate     finch 

nd. 
hfangmut*  product  expo*  '         Cow •-  mind, 


utent 
■"in    hours    exposure, 
V    VlnOj   content 
218         ii  -  exposure, 

\|iidi    content 


24-n 

24(1 

22-7 

15-3 

202 

n  : 

158  hours  exposure, 
Na2Mn04   content    ...     17*2 
\itii   770  hours  exposure, 

\  ijMnl  i,    content    ...     1  --. - « '. 

Th(  met   od  used  in  the  quan- 

titative determination  oi   the   sodium   man- 
ganate   i-  >n    the    water  dilution   and 
sulphuric  acid  conversion  of  the  manganate 
to  permanganate. 
.•l\a.,.\In<>       -Jlin 

Xa,,Uii.OK      Ainu        l\    Hi) 
N.i,\|,    ii       :,||   ('  ii       :;||.so, 

Na2SO,     2MnS04     101  0,     8H,0 

The  solution  of   permanganate   formed     - 
titrated  with  oxalic  acid,  which  has  a  value 

1  cc.  X    10  11_< '_«»,     000495  gm.  Na  "MnC> 

So  attempts  have  been  made  to  produce 

a  refined  product,  as  the  crude  managanate 

tituted    on    the    mines    for   all 

services     foi     which     fomierly     the     refined 

-nun   permanganate   u 

The  soda  manganate  is  more  soluble  than 

bleaching    powder,    and    is   easier   to   handle 

and  When     Ol  -  -•  lived     and 

converted  to  permanganate  bj  dilution  with 

ble. 

Correspondence    and    Contributions 

MERCURY 
\s   with   other   mining   sii|i|ili.  ...    mercury 
has   become   much  scarcer  and  with 

the  progress  of  the  war  and  the  local  prii 
now  E27  )>er  flask  of  7">  lb.,  us  against  a  pn 
war  price  of    £8   per   flask       B  ither 

causes,   this   is  apparently  due   to  increa 

COnsumptioil     h\     the    Allies    as    fullnillal 

mercun    Foi    munitions,   and   to   the  output 
from    Austria    not    being  available,   altho 

ict ion   in  California  and  elsewhere  has 
been  stimulated  bj   high  prices. 
Tin     I'.S.A.    production    of    inercurj    for 
was  nearly  30,000  flasks  i  I  75  lb.  each, 
nr  rat  re  t  ban   t  he  Tuscan  mines   in 

hal\       'The   Almadiu   mines   in    Spain    | 
(hi.  a'-d    neailv    60,00       ' 

Tin   consumption  of  rcury  on  the  Hand 

i~  practically    all  due  t<>  the  amalgamation 
nt    gold,    though    -nine   time   ago   the    Mod 
derfontein     Dynumite    Factory    successfullj 
manufactured   for  use1  as  a  disinfectant    1|HI 

e  sublimate  i  mercuric  chloi 
from   a    flask   of   mercurj         On   the   mines 
irse,  in  continual  circula- 
tion  and    ie  us,    through   the   plates,   amal- 
gam, torts    with    a   constant    wast 


Jan.  1918 


Notices   and   Abstracts:    Chemistry. 


16! 


which  is  largely  in  the  form  of  minute  par- 
ticles abraded  from  the  amalgamated  plates 
by  the  particles  of  ore  in  the  pulp  passu  g 
over  them,  and  which  naturally  inco 
with  the  coarseness  and  velocity  of  the  pulp. 
( >n  one  group  of  mines  without  stamp  mill 
plate--,  the  total  consumption  of  mercury 
in  oz.  (Troy)  per  ton  of  ore  milled  is  on  an 
average  equal  to  7  !  of  the  amalgamated 
plate  area  (in  sq.  ft.)  in  use  per  ton  of 
ore  milled  in  24  working  hours.  In  con- 
sequence of  fluctuations  in  the  amount  of 
mercury  retained  on  plates  and  in  tube- 
mills,  launders,  pump  pits,  etc.,  it  is  m 
sarj  to  take  periods  of  sevi  i  1  months  to 
obtain  correct  comparative  figures  regarding 
average  actual  consumptions  of  mercury. 

Very  finely  divided  or  "  floured  "  mercury 
in  the  pulp  leaving  the  erusiiing  plant  is 
deposited  in  the  collected  sand  and  slime, 
and  subsequently  largely  dissolved  by  the 
cyanide  solution  along  with  the  gold,  and 
it  under  certain  conditions  similarly  precipi- 
tated in  the  zinc  boxes.  P  ssibh  a  portion 
of  the  mercury  alter  dissolution  is  precipi- 
tated in  the  charge,  like  a  dissolved  lead 
salt,  as  sulphide  by  soluble  sulphides  derived 

:  the  ore,  and  hence  finally  discharged 
with  the  sand  and  slime  residues.  Any  loss 
i  I  mercury  from  this  source  might  possibly 
be  decreased  by  increased  use  of  lead  salt 
in  the  working  soluti 

A  little  mercurv  is  lost  mechanically  in 
handling  as  amalgam,  or  during  steaming 
;md  retorting  as  vapour,  and  some  is 
recovered  by  the  Witwatersrand  Co-opera- 
tive Smelter  in  the  black  sand  by-product 
sold  to  them.  The  actual  consumption  of 
mercury  in  a  reduction  works  naturally  in- 
creases with  an  increased  area  of  am 
mated  plates  in  use.  In  a  modern  > 
without  plates  in  the  --tamp  mill,  practically 
all  the  gold  rec<  vered  by  amalgamation  on 
the    tube-mill    plates    has    previously    been 

-~ified  out  of  the  pulp  with  the  co 
particles  by  the  tube-mill  and  safety  coi 
and     hence     efficient     classification    is    the 
primary  requisite  for  ensuring  tory 

amalgamation  recovery  of  the  gold  conl 

a  minimum 
the  loss  of  mercury  in  the  tube-mill  return 
pulp.  Practice  regarding  the  tube-mill  plate 
area    considered    n  varies    consider- 

ably on  different  mines  fr  m  three  4  it.  0  in. 
by  12  ft.   plates  per  tube-mill   I     six   pi 
and  upwards  per  tube-mill.     The  capital  re- 
presented  by   the   plai  r  and  amal- 

.  and  the  labour  <  t  dressing,  of  course  in- 
crease with  the  number  of  plates.     In  con- 


of  different  practice,  the  mercury 
imption  per  ton  of  ore  milled  varies 
tly  from  an  average-  of  0-0-t  oz.  (Troy) 
per  ton  of  ore  milled  on  certain  mines  to 
an  average  of  about  0"12  oz.  i  Troy)  per  ton 
of  ore  on  the  majority  of  Band  mining  com- 
pany - 

In  view  of  the  present  pooling  system  for 
mine  supplies,  all  mines  have  a  common 
interest  in  the  saving  of  mercury,  and 
although  blankets  could  be  employed  in 
place  of  plates  if  absolutely  necessary,  yet 
this  course  would  involve  additional  labour 
and  expense  t>>  be  avoided  it  possible.  It 
may  prove  practicable  to  pass  the  gases 
from  the  calcination  of  zinc  gold  slime  for 
the  recovery  of  mercury  through  condens- 
ing flues  and  chambers  or  filters.*  One 
form  of  condenser  consists  of  the  flue-pipe 
led  through  a  tank  of  water  to  cool  it.  A 
good  many  years  ago  the  writer  recovered 
a  flask  and  a  half  of  mercury  by  retorting 
the  acid-treated  zinc-gold  slime  from  Sheba 
pan  tailings.1  In  general,  the  problem  of 
mercury  economy,  and  recovery  in  part  if 
practicable,  is  worthy  cf  serious  considera- 
tion by  members,  and  any  data  and  results 
of  trials  for  its  solution  would  be  of  value. 

W.  A.  Caldkcott. 
30th  January,   1918. 

Notices  and   Abstracts  of  Articles  and 
Papers. 

CHEMISTRY. 

Some  Factors  Influencing  the  Solubility  of 
Phosphoric  Oxide  ix  Mixed  Fertilisers  coxtaix- 
ixg  Superphosphates. — "  Conclusions. — Superphos- 
phate can  remain  mixed  for  as  long  as  three  weeks 
with  either  sulphate  of  ammunia  or  sulphate  of 
potash  or  kainit  without  an  appreciable  loss  of 
water-soluble  phosphoric  oxide,  and  if  mixed  with 
sulphate  of  ammonia  there  is  a  possibility  of  an 
actual  increase  of  water-soluble  phosphoric  oxide 
in  a  period  of  three  weeks. 

If  immediate  reversion  of  water-soluble  pnos- 
phoric  oxide  is  to  be  avoided  Government  guano 
should  on  no  account  be  mixed  with  superphos- 
phate, for  in  a  mixture  of  equal  parts  of  the  two 
there  is.  even  after  three  hours,  a  total  loss  of 
nearly    7'.,    of   the    water-soluble    phosphoric   oxide. 

In  the  case  of  bone-meal  there  is  a  loss  of  2%  of 
water-soluble  phosphoric  oxide  in  three  hours,  but 
if  lift  for  a  period  of  fourteen  days  there  is  con- 
siderable loss,  amounting  to  over  Hi°0. 

It  is  quite  evident  that  the  two  samples  of  kainit 
as  used  by  Prof.  Gray  (of  Canterbury,  X.Z.)  and 
myself  varied  considerably,  judging  from  the  loss  of 
water-soluble  phosphoric  oxide ;  the  substance 
used  by  the  former  caused  a  loss  of  nearly  7  in 
eighteen    days,    whereas    in    my    case    there    was    a 

*  See  Esfleston's    '  Met-ill   ru-r  ol  s  Iver,  Gold  and  Mercury  in 

ailed  S  -    Vol,  II. 

t  See  this  Journal.  21st  August,  1804,  Vol.  I.,  p,  23. 
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flight  increase  of  water-soluble  phosphoric  oxide. 
These  remarks  apply  also  to  the  two  bone  products 
used  ;    in  the  former  ease  there  was  a  loss  of  onlv 

'hteen  days,  as  against  14J      in  fou 
days  with  I  nee  used  bj   mi  Edmi 

Flack,   So.    Mr.   Jl  ,'. ,   XIII.,    No.   5.— 

ieal  Newt,  June  22.   1917,  p.   '-"'1      [J    W.) 


PHOSPHOB-TlM    AM)    A    Vnll'Mtlkn      Method    for 

\nai.ysis. — "In  principle  the  n  olves 

iring    the    alloy    in    BlCI    to    form    SnCL    and 

PB  t  is   titrated   directly    with    K 

solution  ;    the    second     u  I     in     absorption 

flasks    and    precipitated    with    molybdate    solution. 

pparatus  for  the  method  is  described.     I 

■I   out   by   other  d   the 

be  highh 

I         l.l  I  .      U         II        I    |  |   |  i    ,      ...  ,!      |  ,        |!        : 

J.      I 

lb  tract  .   August   20,   l'J17.  pp    231  19    0        I 


\     RAJ  <:■     Ml  rHOD    fOB     EsTDtATDJO     Nil  KH      \st, 

Cobai  i    cm    Obes    t  The    meth 

based  on  the  fact  that   KI  preci]  \i  and   Co 

i  Nil  \  II  i  il      and 

.III 

and   abovi 

[0-8  _-m.  KI  per  01  gm.   '  i  a  solution 

g   '      of  the  precipitant.  'I  be  KI   is  added 

m   the    form    of   a    cold,    saturated    Bolul 
diately    aft.  r   the    \  II  .     The    \  II     (sp.    gi 

1,1    be   2  8   to    l    ".  of   the   total,    whish   should 
BO  cc.     With   q 
"r  I  milligrams  tl 

is  almost    instantani  ou        Prei   pil   tion   oi    an 

than  2  mgm   can  be  !  adding  a  little 

\      water  di 

pre<   i 

KI   per 

''(,'''         '  timation    of    Ni 

pre<  ipitate  is  rinsed  back  with 

funnel.     The   filter   is    « 

""h  '11'1"     H'  maU  quantity  of   II   - 

Bask   containin 

ed   in  s     „ 
'       • 
then  filtered  tl 

"ll"  •''   ''•""  cc.  1 then   preci)  itated   us 

coba,<  •""" ""'1  pi 

J   filtrati 

titrated    with    cyanide,    no    indii 

liquor  already  contains  i 

olphite    if    in. i    previous!; 

M  found  to  mi' 

pcrty   of    i 

insoluble   in   water  undei 

I.   to 

th<    b(  b  ents   when 

'  lining 
itions 

W     R    Si  ii and    \    P    Powell 

Sepl     10,   1917,  - 


detail     from     which     the     author     concludes  :      In 

small    amounts,    Zn    alone    has    no   effect    upon    the 

cupel   Au.     In   large   amounts   the   Zn-Au-Ag  alloy 

■   the   surface   and   carries    An    to 

the    cupel.     A    tendency    to    do    this    occurs    when 

small    amounts    of     Zn    are    cupelled    with    large 

amounts  of    Pb.     In   all   the   comparativi 

showed   a   distinct   protection  of  the   Au,   even   when 

Zn   was  also  present.     The   presence   i.f   Cu   p 

directly    increases    the    absorption    ..f    Au.    t.ut    its 

bj   the  higher  temperature  and 

amount   of    Pb   required.     The  effect    of    Pb 

greatly     with     the     surrounding     Gondii 

The  presei  b  a  good  protection  t..  the  Au. 

may    be    over  balanced    by    other    conditions.' 

The   author   appends   a   list    ..f    references   on    this 

subject." — F.    P.    Dewey,   Hull.     [m.    I  rut.   Mining 

■  ■ 
.'.    1156. — Chemical    Abstt  ~  l'u.    1917 

2568.     (J.   G.) 


I  Base  M 

•  .1    in 


The    Chembi  i  lkakel.     "When    mi 

is  heated   at    170°— 180°  G,  the  loss  of   weight  of 

which  takes  place  does  not  consist  merely  ..f 

en  at   168°  C.   other  products,   in.  luding 

furfural,   pungent   vapours,   and   carbon  dioxide,  are 

ed.     Nevei  I    170° 

180°  ('.  until  tl  12     .  practically 

pur.-    .  .nam. '1. in.    free    ti  ml    higher 

nel    products,    is    obtained;    the    treatment 
:{i«i  gm.  of  sugar  requires  about  f.mr  hours.     When 
dry,  caramelan   melts  at    1  x<>°   c,  but   if 

at    all    moist    it  | It    is 

fairly  soluble  in  Si  alcohol,  pyridine,  methyl 
alcohol,  or  hot  glacial  acetic  acid.  It  reduces 
silver  nitrate  and    Fel  ilution  and  gives  red 

i  states   with    hydrochloric    acid    and 
..r    phloroglucinol.        It    may    bi  tated    from 

aqi is  solution   in  a  '   state  by  alcohol   if 

.i.  id     be    present         [(      i    mposition    i 
spi.ii.l-.  to  the   fin  muls    I      II    ' '     or  I      II    ' ' 
rather   indicating   the   hit' 
alcohol,    yielding 
(in  pt     ln7     G),  a  tel  m.pt     106°.)  and 

e    tetranitrate.     <  'aramelan    fi 
da     with     phenylhydrazine    and     sem 
which    appeal    to    indicate    t;  I    one 

.  ii  bonj  I  gi  ich  C„   unit .   but    in  all   i 

th.'s.'     are     formed     with     extensive     dehydrat 
which,   being   variabli  the  condit 

t   im    ni  lusive.     •  ion 
ited    non  oxidising    ai  ids,    t  ;/  .     10        bj dro 

ramelin, 

'      1 1    1 1     :    and  lehydi  ating 

infusible    ami    insoluble    in 

alkali    hydroxides.        Dilu  hydrolyaa    and 

methylfurfural, 
ami  humic  acid.     The  hum  ;   I   rms  chloro  ana 

pound        I  lilute  nitric  at  id 
iii^'.   dehydrating,  and   nitrating  action.     On  oxids 

d    complex 
ami  in  ii'.tK    .:  removed 

mpler    pn  d  I  ddi 

■ 
mark    I  in    anhydride  and 

condensation    wl  from    simple    sutxai 

such   con  Ilulose,  ]  i.i  i .i  .   .iii.I 

\l       i  -  \\r  .  ii  ui     and     C       I ' 
1917,    III. 

ici}l    Indu  1">. 

1917,   p    073      II      \     W  i 
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Distribution  and  Uses  of  Titanium  Ores.— 
"  The  more  important  titanium  minerals  (rutile 
and  ilmenite)  are  briefly  described,  and  an  account 
is  given  of  their  occurrence  and  distribution 
throughout  the  world.  Titanium  is  used  chiefly  in 
the  purification  of  iron  and  steel,  for  which  pur- 
pose the  carbide  or  a  ferro-alloy  is  generally  em- 
ployed, the  high  melting  point  |lojoc  C.)  and  low- 
specific  gravity  (517)  of  titanium  precluding  the 
use  of  the  pure  metal.  The  carbide  is  prepared 
by  reducing  a  mixture  of  the  ore  and  carbon  in 
the  electric  furnace,  the  product  consisting  of 
microscopic  particles  of  titanium  carbide  held  in  a 
matrix  similar  to  grey  cast  iron  :  such  material, 
containing  15 — 20%  Ti  and  known  as  '  ferro  car- 
bon-titanium,' is  the  principal  form  in  which 
titanium  is  at  present  employed  for  steel  purifica- 
tion in  the  United  States.  Ferro-titanium.  con- 
taining 10—75%  Ti  and  only  0-12— 0-75%  C,  is 
produced  in  quantity  by  reduction  with  molten 
aluminium  in  the  electric  furnace;  but  alloys  of 
German  origin  are  usually  obtained  by  the  ordinary 
alumiiio  thermic  process.  The  injurious  effects  of 
dissolved  nitrogen  upon  steel  are  counteracted  by 
titanium  which,  at  800°  C,  combines  with  nitrogen 
to  form  titanium  nitrides ;  titanium  also  prevents 
segregation  of  the  sulphur,  phosphorus,  and 
carbon  and  has  the  effect  of  concentrating  the 
blowholes  in  the  pipe  cavity.  In  the  case  of  ferro- 
alloys the  best  results  are  obtained  with  ferro- 
titanium  containing  10—15%  Ti.  and  an  alloy  of 
this  composition  is  now  specified  in  American 
(U.S.)  practice.  The  alloy  is  added  as  the  steel 
is  run  into  the  ladle  (i.e.,  after  recarburisation  and 
the  addition  of  the  necessary  ferro-manganese  and 
ferro-silicon),  0'5%  of  the  weight  of  the  molten 
charge  being  usually  sufficient.  Although  chiefly 
employed  for  treating  rail  steel,  the  use  of  tita- 
nium for  other  steels  is  steadily  increasing.  The 
quantity  of  titanium-treated  steel  rail  produced 
in  the  T_  nited  States  has  decreased  considerably 
during  recent  years,  owing  to  the  substitution  of 
open-hearth  for  the  Bessemer  steel  formerly  em- 
ployed ;  titanium  appears  to  be  generally  less 
beneficial  to  the  former  than  to  the  latter.  Alloys 
of  titanium  and  silicon  containing  5 — 70°-,  Ti  and 
20 — 75c0  Si  are  also  used  in  the  iron  and  steel 
industry,  while  cupro-titanium  containing  5—  12 
Ti  is  employed  for  degasifying  copper  and  its 
alloys.  To  a  limited  extent  titanium  compounds 
are  employed  in  various  non-metallurgical  indus- 
tries. Thus,  the  carbide  is  used  as  a  constituent 
of  electrodes  for  arc  lighting :  the  oxalate  and 
various  double  oxalates  are  employed  as  mordants 
and  for  dyeing  leather ;  while  titanous  chloride 
and  sulphate  find  uses  in  the  textile  industry  by 
reason  of  their  powerful  acid-reducing  properties." 
—Bull.  Imp.  Inst..  1917.  1.5,  82-98. — Journal  of  ihi 
Society  of  Chemical  Industry,  Sent.  29,  1917. 
p.   1012.     (J.    A.   W.) 


METALLURGY. 

Cyaniding  Flotation  Concentrate.  —  "Intro- 
duction.— Any  analysis  of  the  problem  of  cyanid- 
ing  flotation  concentrate  that  will  help  to  bring 
about  an  economy  in  the  recovery  of  silver  must 
interest  all  metallurgists.  The  present  price  of 
silver  is  high  owing  to  the  demand  created  by 
war  conditions.  An  increase  in  the  amount  now- 
produced  will  not  materially  affect  the  price,  but 
if  the  cost  of  production  can  be  lowered  the  net 
returns  will  be  higher.     A  prime  factor  is  a  lower 


cost  of  freight  to  the  smelters.  The  distance  of 
plant  from  the  smelter,  then,  is  the 
main  proposition.  If  situated  a  few  miles  away 
it  is  possible  to  have  the  flotation-concentrate 
treated  and  obtain  reasonable  returns.  On  the 
other  hand,  concentrators  a  hundred  miles  or  more 
distant  must  meet  such  a  high  freight  charge  that 
the  net  profit  becomes  smaller.  Therefore,  to  over- 
cine  this,  the  flotation  concentrate  must  be  cyanid- 
ed  on  tlie  property.  As  a  result  of  the  su 
attained  by  flotation  in  the  past  four  years 
cyaniding  of  the  concentrate  is  at  present  a  sub- 
ject of  intense  interest  to  the  metallurgical  world. 
The  cyaniding  of  flotation  concentrate  is  difficult, 
owing  to  the  fact  that  two-thirds  of  the  oil  added 
to  the  ore  usually  appears  in  the  concentrate. 
Finely  divided  metallic  gold  in  the  form  of  flota- 
tion concentrate  has  been  cyanided  in  several  cases* 
without  much  difficulty  while  the  cyaniding  of 
flotation  concentrate  containing  silver  as  argentite 
!  A.g  Si  or  tetrahedrite  (4Cu,S.Sb.S,  approximate- 
ly! has  been  unsuccessful.  "Certain  minerals  are 
difficult  to  cyanide  in  any  case,  and  the  oil  as 
retained  by  the  sulphides'  tends  to  increase  the 
difficulty.  Some  metallurgists  claim  that  oil  has 
no  effect  on  the  cyaniding  flotation  concentrate. 
J.  E.  ('lennellt  says:  "Starting  with  a  0'204% 
KCN  solution,  and  using  various  oils,  my  lowest 
percentage  of  KCN  remaining  after  agitation  was 
0T0S0,,.  This  plainly  shows  less  than  a  0'3°o  con- 
sumption of  KCN,  and  also  that  the  oil  has  no 
deleterious  effect.'  Hugh  Rose+  says:  'The  raw 
flotation-concentrate  cyanides  with  no  more  diffi- 
culty than  a  gravity-concentrate.  The  cyanide 
consumption  maintains  more  or  less  the  same  ratio 
as  in  the  crude  ore,  namely,  4  gm.  of  NaCN  per 
gramme  of  silver.  In  this  test  an  extraction 
(meaning  'recovery')  of  98%  of  the  gold  and 
silver  was  obtainable.'  The  ore  that  Rose  used 
for  this  test  was  notably  free  from  base  metals 
and  the  silver  was  in  the  form  of  argentite  (Ag,S). 

In  comparison  with  this,  E.  A.  Herson  sa\ 
'  Were  it  not  for  the  trouble  of  the  oil,  the  treat- 
ment of  ore  by  a  combined  process  of  flotation  and 
cyaniding  would  promise  great  economy.  Cyanide 
treatment  in  many  cases  would  be  a  direct  process 
for  recovering  the  valuable  metal  of  the  concen- 
trate without  the  costs  involved  in  shipment  and 
in  smelting  A  low  extraction  is,  however,  the 
result.' 

The  hindrance  to  high  extraction  is  apparently 
due  to  the  physical  action  of  the  oil,  which  forms 
a  film-sack  or  coating  around  each  metallic  par- 
ticle. This  coating  is  thin,  but  nevertheless  may 
prevent  the  access  of  the  cyanide  solution.  It  is 
evident  that  an  oil  must  be  chosen,  not  alone  for 
its  flotative  action,  but  also  for  the  influence  it 
may  have   upon   the  extraction  by  cyanide. 

As  the  cyanide  solutions  must  be  used  cyclically, 
serious  difficulties  are  apt  to  occur.  This  is  ably 
5sed  by  1'.  A.  Avery, tt  who  says  :  '  Especi- 
ally is  this  true  in  the  precipitating  end  of  the 
plant.  It  seems  that  a  combination  of  oil,  alkali, 
cyanide  solution,  and  zinc-dust  bring  about  the  pre- 
cipitation of  a  gelatinous  compound  that  clogs  the 
zinc-press  cloths,  causing  pressure  to  rise  beyond 
dangerous  limits.  This  case  is  cited  to  show  what 
might  be  expected,  if  certain  flotation-oils  are  not 
removed    before    cyaniding.        Not    only     does    oil 

*  if.  .!■  .1.  P.,  Nov.  29,  1915. 

t  M    a-  S.  /'..  May  13,  1916. 

:  Trans.  .1.1.  U.K.,  Vol    (XVI 
•'  Vet    .  -  Ch  <m    Km  .  Vol.  XIV  .  p.  -  j ;. 
It  if.   .i-  S.   I'.,  Vol.  CXIt,  p    661. 
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affect  the  cyaniding  of  the  flotation  concentrate 
but  it  also  affects  the  zinc-box  precipitation.  The 
same  reaction  would  take  place  in  a  /in, -box,  f"r 
zinc  is  zinc  whether  it  be  thread  or  dust.  A  nasty 
oily  precipitate  might  finally  accumulate  causing 
a  decrease  of  thi  and  a  drop  in  the  pn 

tative  efficiency  of  the  zii 

In    the   present    investigation   a   t-eries   of   experi- 
ments  was   nui'i  rmine   hist,    the   'Ti- 
the presence  of  ">1  in  cyaniding,  upon  an  ore  other 
amenable   to   cyanide   treatment;    second,    tin- 
i,t    th<-   pi  oil   on   the   cyanidii 
the  sulphides,  that  i-.  the  the  fiotat 

third,  the  possibilities  of  removing  the  oil. 
Eff 
point  a  -  oz.   Bilver  in  the 

f'liin  of  silver  chloridi  btained   and   reduced 

■  •    pulp    was    added    water    and 
oil,  thoroughly  niixii 

sinm    cyanide    and    calcium    oxide   were  then 

added   t,,   tl,,    solution,    which  kted    for    16 

chimneys    fitted    for    air 

type.     A  1,1. nil;  test   with- 

il   was  run   at  the  same  time  to  obtain   ;, 

parative    extract  oils    used    in    this    test 

and    in    those    that     followed    were,    crude    pim 

and    special    resin-oil.    *l 

tests  were  conducted  in  which  varying  i 
of  ml  were  used.     1 

le   to  cyaniding  show   that  oil 
has  no  nol  effect   upon  an  ore  when   no  sul- 

phidi  "' 

In    ■  tanl    fa<  I 

it     of     pulp.     I"  I  100    CCi     water  ; 

K'   N  ■.     I         i  .,i  i  :     16     hours    agitation;    through 

Tabu    1 


,, 


Silver 


Trial 
No 

1. 
2. 
:t. 
4. 
5. 
6. 


Kin, 


Bead., 

Tail. 

Extrac 

% 

o/ 

,-/. 

200 

33 

836 

3  i 

,, 

>i 

35 

»» 

II 

805 

" 

•• 

8-8 

•  ■ 

82 

64  1 

3-1 

»1 

•  • 

8-1 

2"0 

,, 

71  1 

:t  i 

•• 

" 

45 

11  5 

•  • 

81 

34  6 

•  ■ 

None 

Crude    pine-oil 

osote 
\\  ood  .  n  osote 

( 'oal  tar     i  leosote 

i  rude    pit 
7.    I'n  -.ote 

,1  ,  i. 
9    I  oal  tar    i  >• 
10    Spei  ial    resin-oil 
il    i  i ude    pine  oil 
12.   I'n 
13    Wood  i  n 
14.  O 

/■.>, .  '  of  Oil  in  Pi 

tlphides    il  rable 

,ni,li.  r.r.'.  th  and  wil 

oil,  and   then  I  '  be   dotal 

after    which    a   comparison    could    I"-    made. 
pulp   iis.-'l  ',,    tetrahedrite    ore 

nine  rilvei  has  in  thi 

yielded  i r  recovery  in  cyaniding.     There! 

would    naturally    be    expected,        Ordinary 
table    and    Botal  ion  i 

the   I  itrate,   after   which   the    pulps    with 

,,il  aii  hours 

in  the  lamp  i  himney 

Tl,. 
of   oil   mal  n    ex- 


traction between  raw  concentrate  with  and  without 
oil.   and    lo',,    difference   between    the   raw   concen- 
trate  without   oil   and   the  flotation  concentrate       It 
.,-   that    the   heavy   oils   give   a   lower   ex 
ii     than     tin-     light     oils.       This     would     be 
expected    from    their    adhesive    qualities    and    there- 
should   1»-  avoided   if   flotation  is  to 
'ling. 
In  the  following  table  the  constant  factors  were  : 
1     -ni.  :    water.    '.'"i0    ci    ;     KCN, 
citation.     IS     hours  :    and    oil. 
1 

OS.  — When    "il    is    present    in 

small  quantities  in  some  materials  it  can  be  saponi- 

I    away    from    the    si.  •     the 

form   of  soap      Furthermore,   when  the  amount  of 
oil  is  I   by  simple  oil- 

the  oil,  but 
when  Bilver  is  present  the  roasting  ten, Is  to  form 
an  insoluble  silver  compound.     A  chloridi 

n         Clennell     and 
periments    in    which    roasting 

Table    II. 

Oil Silver , 

Trial  lb  ol,  Tail.,      ' 

No.           Kind                    Mesh  <■/.       ox. 

1.    Nom  100       10  3      180      550 

2  I  oil 

3  P  

4.   V  ite  

-i  ' 
• 

,,il  l. mi      68  - 

:    Crudi  ..         ..       38. 'S      n: 

pin,-  oil  ..  ..        :t8-3      44-2 

oil  ..  420       401 

10.   Crude    pine-oil 

was  tried.     The  on-  that  Clennell  w  rating 

■ 
I     tl,,.    sniallii'  SI    of    the 
tity.     I  Is  result 

cyaniding    of    flotation    concentrate    did    not    | 

i  -  '      :  | 

; 

ted  1 
rater-wash  and 

970  50 

(2)   "Oxidizi  and 

cyanided  98'8       HI 

t',4',1        10'9 

The    mi    '    I  were    found    when 

roasting  at  a  low  temperature:    under  tl""    condi 

iximum  amount  of  i  trai  ted 

by  washing   with   water,  anil   t!  ,,tion 

minimum  consumpl 

,i    ,an 

l...    r.  ■  isily  by    ■  after    the    pulp 

has   been    roasted    at  a   lo«    temperature       \ 

before,  tl,..  Bilver  in  an  ore  can  ah 

by    cyaniding    after  the    Botal  entrata    has 

been  I    •'<   a   lo 

I'lle    follow  in.-    oil  so' 
tried       M  dcohol,  ether,  alkali. 

tetra  i mine 

the    .-  Into    si  I 

N 
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glass  beakers  small    |  .lean   'steel'   galena 

were  placed;  oils  of  different  quality  were  then 
added  to  each  sel  of  beakers,  which  were  allowed 
to  remain  stationary  for  IS  minutes,  that  is,  about 
the  same  length  of  time  that  the  ordinary  particle 
nf  sulphide  in  flotation  remains  in  contact  with  the 
oil.  Solvents  were  then  added  in  a  similar  manner 
and  the   results  obtained  in     Table    III. 

Cyaniding    Flotation    Concentrati     wit) 

rf.— Alcohol  and  gasoline  gave  the  best  results 
in  dissolving  the  oil  and  were  therefore  used  with 
the  flotation  concentrate  in  the  next  series  of  tests. 
The  concentrate  was  visibly  cleaner  after  washing 
than     that     which     had     not     been     washed.        This 
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material  was  then  weighed  and  cyanided  as  before. 
The  results  show  a  similarity  in  the  recovery, 
namely,  60%,  with  both  alcohol  and  gasoline.  The 
increase  of  0%  over  the, result  by  cyaniding  table 
concentrate  in  this  case  is  a  result  of  finer  grind- 
ing,  the  pulp  being  ground  to  pass   150-mesh. 

Constant  factors  used  throughout  are  :  weight 
of  concentrate  used  50  gm.  ;  water  250  cc.  :  crude 
pine-oil  1%;  KCN  05%;  CaO  1%;  agitation  [8 
hours  ;    fineness   150-mesh  : 

Table    IV. 

, Silver , 

Head.,        Tai  I,        Extmci  ™ 


No.     Oil-solvent 

oz. 

oz. 

1     Alcohol    ... 

68'8 

242 

64-5 

2     Alcohol      ... 

68-8 

27-8 

59-5 

3     Gasoline 

61-9 

24-9 

59  1 

4     Gasoline 

61-9 

24-6 

60  0 

(1)  Oil  has  no  effect  upon  the 
re  in  which  the  metals  are  not  in  the 
form  of  a  sulphide.  This  shows  that  the  trouble, 
in  cyaniding  flotation  concentrate,  is  due  to  the 
lm  on  the  sulphide  particles.  Furthermore)  il 
is  found  that  the  oil  lias  no  effect  upon  the  cyanide 
solution. 

(2)  The  presence  of  oil  in  flotation  concentrate 
hinders  cyaniding  because  the  sulphide  particles 
are    enveloped    in    a    jacket   of    oil    thai    prevents   a 

xtraction  by  the  cyanide. 

(3)  The   film   or  covering  of  oil  may  be  removed 
me  solvent   such  as  alcohol,  or  gasoline. 

(4)  Heavy   oils,    such   as   pine-tar  creosote,    should 

I.   owing  to  their  insolubility. 

ting  at  a  low  temperature  will  suffice  for 
removing  oil  from  a  flotation  con, nitrate  containing 
gold,  but,  when  treating  flotation  concentrate  con- 
taining .silver,  a  chloridizing  roast  at  a  low  temper- 
ature ><<-■>  <  be  used."— J.  G  Parmelee.— Mining 
and  Scientific  Press,  Sept.  15,  1917,  p.  387. 
(H.   R.   A.) 

MINING. 

Mining  Problems  on  the  Rami- "  The  quea 
tion  may  fairly  be  raised  whether  Rand  mining 
really  lends  itself  to  the  methods  necessary 
if  the  full  benefit  of  mammoth  units  is  to  be 
realized.  Consideration  of  the  uniformity  in 
character  of  the  ore  indicates  that  so  far  as" mill- 
ing is  concerned  there  is  no  difficulty  :  it  will  be 
more  a  matter  of  mining  and  transporting  it  econo- 
mically. We  must  remember  that  the  gold-bearing 
layers  are  thin.  While  there  are  stopes  15  ft.  wide, 
it  is  significant  that  thicknesses  are*  usually  stated 
in  inches.  W.  L.  Honnold  speaks*  of  '  a  rough 
average  of  33  in,  which  may  01  may  not  include 
quartzite  partings.'  Such  a  thin  orebody  will 
always  necessitate  a  considerable  length  of  cross- 
cuts, drifts,  winzes,  and  raises  per  ton  mined  as 
compared  with  the  thick,  even  if  irregular,  ore- 
bodies  of  other  districts;  in  other  words,  the  ore 
to  be  mined  is  scattered  through  a  wide  area. 
Neither  is  it  continuous  or  uniformly  distributed. 
That  the  valuable  ore  occurs  in  patches  is  now 
generally  recognised  so  far  as  the  Far  East  Rand 
is  concerned.  That  it  occurs  in  patches  on  the 
Central  Rand  is  also  true,  although  so  far  the  in- 
dividual patches  have  proved  large  and  the  pre- 
sence of  several  parallel  ore-beds  has  both  disguised 
the  real  distribution  and  reduced  the  amount  of 
sinking  and  cross-cutting  necessary  per  ton.  with- 
out affecting  the  amount  of  driving  in  banket. 
According  to  the  report  of  R.  C.  Warriner  for  1915, 
only  55 '!",,  of  the  6,150  ft.  driven  that  year  on  the 
reef  in  the  western  section  of  frown  Mines  showed 
ore  of  profitable  grade.  In  the  eastern  section,  the 
corresponding  figure  was  15'3'V,  of  6.730  ft.  In  the 
East  Rand  Proprietary  the  percentage  for  1914  was 
07.  and  for  1915  it  was  57  ;  taking  the  Hercules 
it  was  10.  and  for  the  whole  group  to  date 
I,  Tt    should    be    remembered    that    these    are 

deep  mines  now.  Along  the  outcrop  and  to  con- 
siderable  depths  the  ore-shoots  were  much  more 
continuous  along  the  strike.  These  figures,  how- 
ever, are  not  out  of  line  with  those  in  the  Far 
Ea  t  Rand  where  the  Brakpan,  according  to  Mr. 
Honnold.  showed  50%  profitable  ground,  and 
Springs  for  the  past  year  has  shown  53.  R.  N. 
Kotze,    the    Government    engineer,    has    taken    10 

•  Rull,  A.  I.  M   F...  August  1916. 
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for  a  safe  average  for  that  district.  The  steeper 
dip  on  the  Central  Hand  increases  the  tonna^ 
acre  and  the  total  amount  easily  made  tributary  to 
any  one  shaft,  but  the  fact  remains  that  there  is 
not  the  same  opportunity  for  centralizing  hoisting 
here  that  exists  in  other  metal  mines. 

If,  however,  analogy  be  sought  in  another  dim 
tion  the  situation  is  more  hopeful.  Many  thin 
coal-beds  arc  worked  over  large  areas,  the  coal 
■  brought  to  one  central  shaft,  and,  when  the 
mine  has  been  laid  out  with  that  in  view,  a  sur 
prisingly   low   cost    is   realized.     The   actual    break 

f   coal  naturally  costs  less  than  in  I 
Band   ban  comparisons  are  on  a 

tonnage  basis  it  is  difficult  to  set-  why  a  bulky 
material  such  as  coal  should  be  transported  and 
hoisted    at  I    .nd    ore.        It    it 

difficult  to  believe  thai  ts  of   ventilation 

and   super'.  d   be   greatly   more   in   a    I 

mine,    even    with    its   dust,    than    in  is   and 

dusty    colliery.      Indeed     the  •■    be- 

tween the  ties  on  the  Rand,  especially  in 

the   I  here  most  of  the  new  minis  will  In- 

opened,   and   in   a   modern   coal  field.      In    my   judg- 
ment the  great)  unity  for  further  imp 
ment  on  the  Kind  is  in  the  underground  wont  and 

the    best    chance    of    success,    especially    in    tl. 

where  it   is  to  be  presumed  thai   most  of  the 

new  mines  will   1 pened,   is  through  assimilating 

and  adapting  coal-mining  methods,  t f ! ■  ■  1 1 ^_- 1 1  perhaps 
sorm-p  Id    be    1. Mined    from    studying    the 

bedded    mineral    veins   such    as   the 
<  'In, t..n  iron  orei  of  the   I  tes.     Thi 

striking   chang  s    m  in    undei 

ground  pra<  ti<  •■  on  the  Rand  I 
from    the    collieries   either    bj  who    had 

had    i  i    them   or  by    I  ineers   who 

in  to  study  methods.     The  Consolidated 
Mines    Selection    Company,    in  rew    out    of 

>ful    ownership    and    operation    of    collii 
\'     the     Lot  I  h     Ri  ef    mine    in     Rhi  i  llent 

points   in   practice   have   b  i    from   the 

ol   i  he   Lewis  S   Mai  ks  engineers  h 
mining       I  deration   of   the 

the  problem  of 
rade  of   ore,    namely,   inn 
in' nt  in  technical  practice  above  and  below   ground. 
The  major  operations  of  mining  involve  breaking 
and   loading  tl  t    t,,  the   shaft, 

and  hoisting  it   to  the  Burface     Tie-  Erst   step  in- 
volves   drilling,     hi  hovelling,    and     I 
•   different   forms  as  i 

I  ni  idental   to   the   mining   itself 

:    be  subsidiary  •  d   to  pro 

late,  drain,  and  illuminate  the  workings. 

f   which  involve  supervision.     The  rock   mined 

on    the    Hand    is    '  t)  • 

miners  and  engineers  will  admit  this  themselves 
Curiously   enough   'the  hardest    rork  on   earth 

-     in  the  Lake  Superior  mines,  at   Treadwell, 

i.     it     \  .ii  eu,-    poii  ■  mail. i.    Mexii ". 

ilia,   and,   in   fact,   al    mosl   of  the   nones   it 

has    been     my     fortune     t  \'     i  ich,     imini 

table   local   evidence   can    be    brought    forward 

In'1 1  the   Rand  banket,  s 

is   hard,   but    it 
in.i\    be    quest  ther   it   is    so    hard 

it   out   "f  the  •    for  a   higher 

drill.' 
the    Economic     Commission    by    the    Chamlx 

the    avei  ft    is 

21J    fl       Allowing    IS   mil.  ft     drillhole   it 


was  estimated  that  the  actual  average  drilling 
occupied  2  hours  and  41  minutes,  including  the 
time  taken  in  changing  bits.  There  would  seem 
to  be  room  here  for  improvement  in  increasing  the 
effective  working-time,  also  possibly  in  incri 
the  speed  of  drilling.  The  air  pressure  used  for 
drilling  on  the  Hand  is  about  SO  lb.  and  miners 
believe    that    at    higher    pi  'her    drills    nor 

steel  would  stand  up.  Drills,  of  course,  ran  be 
built  for  any  reasonable  pressure  and  ilarly 

it  100  lb.  and  more  in  many  mines  On  the 
Rand  the  wings  of  a  bit  are  subjected  to  great 
abrasion,    especially    in    tl  i    hammer-drills 

where  the  action  is  similar  to  grinding  on  a  stone. 
It   is  not   '  t   drills  that   follow  becan 

quick  loss  of  gauge.  The  main  difficulty  with 
drill-steel  is  probably  due.  to  an  unsuspected  de- 
or  rather  irregular  bl.-u  ksmithing. 
though  this  is  being  greatly  improved  by  the  use 
of    drill  .-harpi  i  of   drilling-time   is   in   no 

measure  due  to  inad  I   steel, 

poor  organisation  of  delivery,  and  faulty  temper- 
ing. By  close  attention  to  these  details,  coupled 
with   '  type  of   drill   in   the   mine 

and  that  the  water  drill,  al  Modderfontein  1 
a  marked  improvement  on  general  practice  has 
been  made  and  while  with  native  labour  perfec- 
tion is  not  to  I  ted,  improvement  may  In 
ot  little  book  called  '  Practical  Mining 
on    the    Rand  '    and    in    an    article    in    Thi     Mining 

• .    nil.".    E.    If.    Weston    dis 
1  drilling  problems  detail  that 

little  remains  to  be  said      He  has  da  pat 

tinent  suggestions  for  changes  in  the  work.  It 
seems  probable  that  under  Hand  conditions  im- 
provements   in    this    department     can    only    1" 

1  through  patient  and  unremitting  attention 
to  small  details  and  that  the  gain  will  be  slow  In 
other  words,  there  d 

tunity  for  revolutionary  introduction  of  machinery 
or    ni'  '  li    as    that    of    the    one  man    drill    in 

the   Lake    Sup' 
In  blast:'  s  already  been  marked  redue- 

iii  incident  to  the  war.     Findi 
impossible   to   gel    materials   for  making   I 
sive    that     had  viously     u-  tutes 

were  offered  and  with  slight  chances  in  method  of 
work  the  new  explosive  was  found  to  give  as  good 
results  at    li  The   whole   list    ,,f    stores    pur 

chased    has   received    careful    study    since   the    war 

-     it     lias    been     '' 

' 

In   drivii  I   the 

round    are    often    blasted  This 

lie    in    order    t"    avoid    tl  for    men 

through  the  dust    to  I  ■    the 

round    aft.  blasted       It    has    the 

advantage  that   the   remaining  be  placed 

fter   the  miner  what 

it   broke,   but    has  the  di  that   pro- 

per   face    is   B   trifle   less   than    half   wh 
usual    plan    would    allow,    and    I 

must    be   -i   mui  h   larger   ii 
ment  in  main  haulage-ways,  deep  winzes,  and  "ther 
principal    i  [l  the   facl    that    not 

drill  shift    in   21   hou 
permit'-  .1    n  Rand  i 
with  normal  ition  of  work,   would   be 

not   to  be  forgotten  that   I  handicap 

iiiti_'   is  i  pment, 

having    in    mind    the    heavy    initial    investment    in 

shafts       While    development    is    charged    off    usually 
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at  2s.  6d.  per  ton,  the  cost  of  advance-tonnage 
prior  to  milling  is  about  4s.  in  the  case  of  deep 
mines.  Even  after  the  mill  is  erected  and  in 
operation  the  bringing  of  ore  into  reserve  is  dis- 
appointingly slow  and  expensive  ;  and  it  would 
perhaps  not  be  too  much  to  say  that  this  is  the 
most  critical  factor  from  a  technical  point  of  view 
as  regards  the  future  of  deep  mining.  Every 
effort  is  made  to  push  development ;  the  slow- 
speed  is  due  in  part  to  the  physical  conditions  and 
in  part  to  the  regulations,  which  prescribe  the 
manner  in  which  work  must  be  conducted.  Any 
plan  that  will  decrease  the  footage  necessarily 
held  in  reserve  is  worth  considering  and  there 
would  seem  to  be  an  opportunity  here  for  the 
'  delay-action  '  fuses  used  in  other  districts.  With 
them  both  cut  and  round  can  be  blasted  in  sequence 
without  any  one  going  into  the  dust.  The  same 
result  can  be  accomplished,  although  not  so  satis 
factorilv,  by  cutting  fuses  to  different  lengths  and 
firing  blast  and  round  at  the  same  time.  This  is 
done  at  some  Rand  mines.  Making  it  the  rule  to 
drill  and  blast  the  whole  round  on  a  single  shift 
would  virtually  double  the  rate  of  progress  at  each 
development-face  and  so  reduce  by  one-half  the 
number  necessary  to  keep  going  at  one  time.  It 
will  interest  miners  in  other  regions  to  learn  that 
it  is  not  uncommon  for  a  stope-face  to  progress 
only  4  ft.  per  month.  This  slow  rate  of  progress 
entails   a  heavy   overhead   cost  per  ton. 

After  the  rock  has  been  broken  in  drift  or  stope, 
it  costs  about  2s.  2d.  per  ton  to  shovel  (or  '  lash," 
as  it  is  locally  called)  it  down  the  slope,  into  the 
boxes,  and  to  haul  it  to  the  shaft.  In  view  of  the 
confined  space  in  the  workings  there  is  little  hope 
of  introducing  mechanical  shovelling  and  it  is  only 
in  special  situations  that  conveyers  are  economical. 
In  the  future  mines  of  the  Far  East  Rand  the  best 
plan  will  doubtless  be  to  convey  the  trucks  direct 
to  the  face  as  is  customary  in  coal  mining  and  as 
has  been  described  by  Mr.  Honnold  in  the  article 
to  which  reference  has  already  been  made. 

In  sloping,  one  of  the  items  of  expense  is  the 
support  of  the  roof.  On  the  Central  Rand  the  roof 
is  so  good  that  it  will  stand  over  wide  areas  for 
long  periods.  Indeed  the  great  size  of  the  open 
stopes  is  at  once  a  matter  of  surprise  and  appre- 
hension to  visitors.  That  the  apprehension  is  not 
entirely  without  justification  is  indicated  by  the 
earth-tremors  that  have  become  fairly  frequent  at 
Johannesburg.  These  have  their  origin  in  the  cav- 
ing of  old  stopes.  Sand-filling  is  being  employed 
at  a  number  of  properties  with  excellent  results 
and  may  be  expected  to  become  a  regular  feature 
of  practice  in  the  deep  mines  where  the  dip  is 
steep.  It  is  to  be  regretted  that  the  method  was 
not  introduced  earlier,  for  wide  areas  of  old  work- 
ings now  exist  where  any  general  settlement  once 
started  cannot  be  controlled  and  loss  of  the  remain- 
ing part  of  the  mine  will  probably  result.  The 
method  of  filling  with  sand  has  been  described  in 
detail   by   W.    A.    Caldecott   and   0.    P.    Powell.* 

In  the  flat-lying  beds  of  the  Far  East  Rand, 
sand-filling  through  bore-holes  is  not  practicable, 
and  in  the  deeper  mines  the  roof  is  weak  and 
troublesome.  It  is  held  by  using  '  dry  '  walls,  by 
'  cribs  '  of  wood  filled  with  waste  rock,  or  by 
leaving  pillars.  Each  method  is  expensive  and 
unsatisfactory.  Where  cribs  are  built  they  must 
cover  from  one-fourth  to  one-third  of  the  area  of 
stope  and  as  the  weight  comes  on  them  they 
•Jour  Chen.  Met.  ,fc  Kin.  Sue,  S.A.,  Sept.  1913. 


squeeze  down  so  that  they  are  best  of  temporary 
value.  Part,  but  not  all  the  timber  can  be 
recovered  when  the  stope  is  abandoned.  Fortu- 
nately the  ore  over  much  of  the  Far  East  Rand  is 
so  distributed  that  the  workable  bodies  form  a 
series  of  irregular  bodies,  which  in  the  Brakpan 
are  so  distributed  as  to  form  natural  panels 
separated  by  permanent  ribs  of  barren  ground. 
These  ribs  are  of  such  size  as  to  preclude  danger 
from  a  general  squeeze.  The  general  plan  of 
operations  at  the  Brakpan  is  to  cut  across  the 
course  of  these  oblong  patches  of  ore  with  the 
main  cross-entries,  make  rises  through  them  from 
level  to  level,  and  then  stope  from  both  sides  of 
the  rises  to  the  limits  of  profitable  ore.  In  the 
other  mines  the  patches  of  ore  are  cut  by  drifts 
and  winzes  as  circumstances  dictate  and  then 
worked  outward  from  these  passageways.  It  is  in 
this  last  phase  of  the  work  that  pillars  are  left  or 
packs  built,  in  the  effort  to  take  the  ore  as  clean 
as  possible  while  the  face  advances.  The  question 
arises  whether  it  would  not  be  more  profitable  in- 
stead to  drive  from  the  rise  a  series  of  roads  later- 
ally to  the  boundary  of  the  patch  of  ground  to  be 
worked,  connect  them  at  the  ends,  and  then  work 
back  to  the  main  rise  by  retreating  long-wall 
methods.  Where  the  roof  is  favourable  this  would 
obviate  the  necessity  for  any  packs,  would  use  the 
weight  to  best  advantage  in  bringing  down  the 
rock,  and  would  keep  the  men  under  cover.  As 
against  advancing  work  with  small  pillars  it  is  to 
be  remembered  that  in  coal  mining  it  is  a  rule  that 
the  maximum  profit  is  won  from  doing  the  mini- 
mum amount  of  mining  on  the  advance,  that  it,  the 
most  profitable  pillar  is  larger  than  the  one  used 
merely  to  support  the  roof.  Even  under  poor 
roofs  it  is  a  question  whether  more  ore  might  not 
be  mined  on  the  Rand  when  retreating.  The  pro- 
posed plan  would  require  a  larger  investment,  but 
it  would  render  the  workings  safer  and  it  should 
prove  economical.  To  test  the  matter  would 
require  careful  figures  based  upon  actual  experi- 
ence at  a   particular  mine. 

(To  be   continued.) 


MISCELLANEOUS. 

Saldanha  Bay  Phosphates. — "  The  following 
table  gives  three  analyses  of  average  phosphate 
from  Constable  Hill  by  Dr.  R.  Marloth,  collected 
by  himself  in  1912,  and  six  analyses  by  Mr.  E.  V. 
Flack,  of  samples  specially  selected  by  the  writer 
in  1917,  each  illustrating  some  peculiarity  in  com- 
position or  in  mode  of  occurrence.  For  the  calcu- 
lated compositions  given  herewith,  the  author  is 
alone    responsible. 

Table  of  Analyses. 

I.  Phosphates  from  Constable  Hill.  By  H. 
Marloth,   Ph.D.,   1912. 

A.  B.  C. 

Silica    and     insoluble    matter  38'94  36'71  25  12 

Phosphoric    oxide      2724  28-11  32'63 

Oxide    of    Iron           921  871  873 

Oxide    of    Aluminium          ...  16-11  14--48  1729 

Lime       1'09  P71  3-06 

Approximate    composition  (calculated)  : — 

Phosphate   of    Iron 1738  16-38  16'44 

Phosphate  of  Aluminium   ...  3124  3267  38'42 

Phosphate   of   Lime              ...  2-00  3' 14  561 

Silica    and    Insoluble    matter  3894  3671  2512 

Oxide   of   Aluminium           ...  305  0'82  P23 
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plenty  of  water,  especially  when  used  in  conjunc- 
tion with  ammonium  sulphate,  since  the  lattei 
helps  to  bring  the  phosphoric  oxide  into  solution. 
Again,  according  to  Wyatt,  it  is  generally  over- 
looked that  the  phosphoric  oxide  normally  present 
in  the  soil  invariably  exists  in  tlie  form  of  phos 
phates  of  iron  and  alumina  ;  moreover,  the  iron 
and  alumina  present  in  the  ground  exercise  a  trans 
forming  action  upon  any  phosphate  of  lime  intro- 
duced therein  in  both  natural  and  artificial  forms. 
Wiley*  has  the  important  statement  that  the 
natural  iron  and  aluminium  phosphates  have  is  a 
rule  a  high  degree  of  availability,  greater  indeed 
than  apatite.  Little  investigation  seems  to  have 
been  made  upon  the  stabilitv  of  the  aluminous 
types  of  phosphates,  but  Dr.  Gilbert  suspended  the 
finely  ground  rock  from  Los  Roquess+  (see  earlier) 
in  distilled  water  and  passed  a  current  of  carbonic 
oxide  gas  through  the  mixture  for  several  days. 
Only  a  trace  of  phosphoric  oxide  was  found  to  have 
gone  into  solution  under  these  conditions,  and  the 
same  was  the  case  when  the  ground  rock  was 
treated  with  ammonium  citrate.  Nevertheless, 
these  negative  experiments  are  wholly  inconclusive 
as  to  the  behaviour  of  the  material  in  the  soil.  for. 
in  addition  to  the  carbonic  oxide  transpired  from 
the  rootlets  of  plants,  there  is  also  the  process  of 
fermentation  of  the  organic  matter  present,  while 
the  role  played  by  the  various  kinds  of  bacteria  is 
known  to  Vie  an  extremely  important  one  Unless, 
therefore,  experiments  on  the  lines  of  those  con 
ducted  at  Cedara  can  be  quoted  in  contravention. 
it  would  be  extremely  injudicious  merely  upon 
general  grounds  to  declare  that  in  the  Saldanha 
Bay  phosphates  the  phosphoric  oxide  is  wholly  in 
a   form   unavailable   for  plant   life. 

On  the  contrary,  statements  have  already  been 
made  by  several  farmers  as  to  the  beneficial  effects 
that  have  followed  its  use.  but  it  would  be  well  if 
independent  support  could  be  obtained  as  the 
results  of  tests  made  at  one  or  more  of  the  Govern- 
ment Agricultural  Schools.  Summing  up,  it  appears 
to  the  writer  that,  although  this  point  has  not 
been  thoroughly  proved,  yet  there  seems  to  be  no 
a  priori  reason  why  the  Saldanha  Bay  phosphate 
should  not  be  of  value  as  a  fertilizer,  but  on  the 
other  hand  there  can  be  no  doubt,  however,  that 
the  rate  at  which  the  phosphoric  oxide  could  be 
extracted  by  the  plant  would  be  less  than  in  the 
case  of  norma]  (tricalcic)  rock  phosphate.  The 
Saldanha  Phosphate  Company  have  recognized 
that  the  phosphoric  oxide  would  only  slowly  be- 
come available,  and  that  beneficial  effects  would 
not  become  apparent  until  after  the  end  of  the 
first  year  at  least.  Thev  also  advise  mixing  with 
nitrogenous  manure,  and  are  therefore  supplying 
a  product  with  which  is  incorporated  a  certain 
proportion    of    whale-guano. 

In  fioth  their  own  interests  and  those  of  the 
farming  community,  it  would  lie  well  if  they  placed 
on  the  market  the  phosphate  treated  according  to 
Marloth's  method,  or  some  other  modification  of 
the  latter,  as  the  phosphoric  oxide  would  then  be 
almost  wholly  in  combination  with  lime,  and  in  a 
form  suitable  beyond  doubt  for  promoting  plant 
growth. 

The  Chemical  Treatment  of  the  Hock.  —  In  order 
to  get  over  the  difficulty  as  to  solubility.  Or 
Marloth    has   devised    a   method    of    chemical    treat  - 


*  II.    W.    Wiley,     "  Principles    an<l    Practice    of    Agricultural 

Analysis'  "  Vol.  2,  p.  181.  190.0. 
t    '/•  ittrltrift  fur  pratrthehe  Oenlonte.   p.  til'.  1S9''. 


ment     .- what      upon     the     lines     adopted     in     the 

manufacture  of  the  Wolter  phosphate  For  the 
lattei  then  are  melted  together  100  parts  of  phos- 
phorite, 7n  of  acid  sodium  sulphate,  20  of  carbon- 
ate nf  lime,  22  of  sand,  and  6  or  7  of  coke  ;  the 
melt  is  run  into  water  and  finely  powdered,  the 
phosphoric  oxide  nt  the  product  being  almost 
wholly  soluble  in  citric  acid  solution.  In  .Marloth's 
process  loo  parts  ot  the  finely  ground  rock  are 
mixed  with  about  10  of  (dried)  sulphate  of  soda. 
'2(1  of  common  salt,  and  10  of  finely  ground  lime- 
stone, and  the  mixture  is  formed  into  briquettes, 
which  arc  burned  in  a  kiln  at  a  red  heat  for  a  few 
hours  and  then  ground  into  fine  powder;  it  is 
important  to  note  that  the  material  is  never  raised 
to  fusion  point,  and  that  the  brique:tes  resulting 
are  not  vitreous  but  porous,  and  therefore  can 
easily  be  ground  so  as  to  pass  through  a  mesh  of 
100  to  the  inch  (linear).  The  inventor  claimed 
that,  starting  with  a  rock  containing  23%  of  phos 
phoric  oxide,  he  was  able  to  obtain  a  product  with 
20%  of  total  and  18%  of  citrate  soluble  phosphoric 
oxide,  and  that  in  certain  cases  the  whole  of  the 
phosphoric  oxide  had  been  converted  into  the 
soluble  form.  On  a  larger  scale  and  with  less 
finely  ground  rock,  a  solubility  of  17%  or  18  ', ,  was 
to  be  expected  ;  the  product  in  fact  would  now 
be  very  closely  comparable  with  Basic  or  Thomas' 
slag.  Dr.  Juritz  carried  ouT7  an  investigation  of 
this  patented  method,  and  found  that  at  a  bright 
red  heat  the  soluble  sodium  compounds  added 
prior  to  treatment  had,  as  Dr.  Marloth  claimed, 
been  entirely  volatilized  in  the  furnace  or  had 
been  converted  into  another  state,  the  whole  of  the 
chlorine  and  sulphuric  oxide  had  disappeared, 
while  a.  very  considerable  proportion  of  the  phos- 
phoric oxide  was  now  in  the  citrate-soluble,  condi 
tion.  It  thus  became  evident  that  a  fertilizer. 
possessing  from  12^o  to  14%  citrate-soluble  phos 
phoric  oxide  at  least,  could  certainly  be  produced 
from  the  Saldanha  Bay  rock  by  this  method  of 
treatment  The  converted  phosphate  again  could 
by  the  addition  of  sulphuric  acid  be  changed  into 
superphosphate,  and  thus  become  water-soluble, 
but  there  would  always  be  the  great  danger  of 
'  reversion  '  into  the  tri-basic  variety,  more  espe 
ciallv  in  view  of  the  presence  of  aluminium  and 
non   compounds. 

This  retrogressive  action  in  superphosphates  is 
very  prone  to  occur  upon  admixture  with  certain 
other  fertilizers,  or  with  carbonate  of  lime  or  the 
oxides  of  iron  or  alumina,  as  shown  by  G.  Gray* 
and  E.  V.  Flackt,  although  some  authorities,  e.a., 
Wyatt,   uphold   the  value  of   '  reverted  '    phosphate. 

As  regards  other  possible  uses  for  these  alumi- 
nous phosphates,  Davies  states  that  the  Alta  Vela 
rock  was  used  for  the  production  of  alum  with 
impure  phosphoric  acid  as  a  by-product  that  with 
ammonia  and  other  fertilizers  might  be  worked  up 
into  chemical  manures  Prof.  B.  St.  .1.  van  der 
Riet  has  suggested  to  me  that  at  some  future  date 
the  material  could  more  efficiently  be  utilized  l.\ 
being  introduced  into  the  blast-furnace  during  tin 
smelting  of  iron,  whereupon  a  highly  phosphoric 
pig  would  be  produced,  from  which  in  the  ordinan 
way  basic  slag  would  be  obtained."  Dr.  A.  I. 
nr'  Torr. — Union  of  S.  Africa.  Dept.  of  .Mine.-. 
Geological  Survev  Memoir.  No.  1(1  (Govt.  Printer. 
2s,   6d.),  duly  20,   1917,   pp.   20-1-7-8-9-30.     (W   \  ' 


•  "  Report  Australasian  Assorn.  Adv.  Science  "  for  1904.  p.  168. 
t  South  African  Journ.  Science,  Vol.  is.  p.  201,  iPic. 
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The  Ordinary  General  Meeting  of  the 
Society  was  held  in  the  South  African 
S  i>l  of  Mines  and  Technology  Building, 
anesburg,  on  Saturday,  the  16th 
February,  1918,  Mr.  H.  A.' Whit,-  (Vice- 
President),  in  the  chair.  There  were  also 
sent  :  — 

19  Members:  Messrs.  H.  R.  Adam,  H. 
C.  Hilton,  F.  \\  artenweiler,  F.  W.  Watson, 
John  Watson,  Dr.  W.  A.  C  ildeeott,  \V.  1',. 
Dowling,  A.  McA.  Johnston,  Jas.  E. 
Thomas  (Members  i  I  I  uneil),  II.  W. 
Bennett,  D.  M.  Ferguson,  C.  -I.  Gray,  W. 
H.  Jam-,  J.  M.  X  -11.  s.  X-  m  n.  C.  I: 
A.  Thomas  and  -I .   '1  h   rlund. 

8      Associates  Lie  it.      <i.      Bulman, 

s  A  S.C.M.T.,  -I.  Davidson,  ('.  [..  De.vai, 
('.  H.  Olsson,  II.  Rusden,  I>.  -I.  Tb  m  is, 
H.  Waul,  and  -J.  A.  Wi  <  dburn. 

4  Visitors,  and  Fn   I   Rowlai   I    Secret 

MINUTES. 

'I'lu-    Miiiui  ■  -    'I    tin'    <  >i  In.  ii  \     ;  ieneral 
Meeting,  held  on  the  17. h  November,   1917, 
led  in  the  X-  »\  ember  Jon  rn  il .  were 
firmed. 

ELECTION    OF     \I-.W     MEMBERS. 

Dr.  W.  A.  Caldecott  and  Mr.  A.  Mc- 
Artliur  Johnston  were  elected  scrutineers, 
an  I  after  their  scrutiny  of  the  ballol  pap 
thr  Chairman  declared  the  t  Uowing  gentle- 
men unanim  usrj  elected  ti  membership: 
Vardt,   Frans  Johannes   van,   Geduld    Propi 

Mines.     Ltd..     I'. 11.      Dersley.         Underground 

Managei 
Mules,  r.   A.,   van  der.   Union   Miniere  an   Haut, 

Katanga,    Elizabethville,    Belgian   Congo. 
Macphail,     Sxi    "i.     G  duld      Proprietary     Mines, 

Ltd.,    P.O.    Dersley.     Mini-    Manager. 
Todd,   Robert,   Messrs.    Macdonald    Adams   .V    Co., 

Ltd  .    1'  ii.    Box   68,   Johannesburg. 


The  Secretary:     Tin-  inlawing  AsMjriatc- 
have   been   admitted    by  the   Council:  — 
Gallant,     William.     P.O.     Bos     25,     Sabie.     Mine 

( 'aptain. 
I'i  ;:n.    D.    \\ '..    Dynamite    Factory,   Modderiontein. 

Laboratorj     Assistant.        (Transfer    jrom     %tu- 

d  tits'    Boll,  i 
Martin,   Edward  M.,   Rose   Deep,  Ltd.,  P.O.   Box 

6     Germiston.     Mine   Overseer. 
THE      PRESIDENT. 

The  Chairman:  I  have  to  apologise,  on 
behalf  of  Mr.  Hildick  Smith,  for  his 
absence  this  evening;  he  is  away  on  holi- 
day preparatory  to  going  Borne  I  fight  in 
Flanders,  but  he  hopes  to  be  present  at  the 
nexl   meeting. 

i  ii.M'.n  w.   Business. 

MERCURY. 
'   I  a    Introductory    .Vor<     by    Dr.     II".    A.    Caldecott 
mi    tin    subject    was    printed   in    the    "Journal" 
foi    January,    WIS.  > 

Mr.  H.  Rusden  (Associate)  In  connec- 
ts n  with  Dr.  Caldecoth's  Note  on  this  sub- 
ject and  ii  -  reference  to  mercury  being 
■  i  at  the  Witwatersrand  Co-opera- 
tive Smelting  Winks,  from  black  sand  pur- 
sed from  the  mines,  I  submit  some 
details  which   may  prove  interesting. 

Free  mercury  exists  in  black  sand  in  two 
forms,  which  max  be  described  as  globular 
and  floured.  The  tube  mill,  at  the  smell 
ing  works,  discharges  into  a  Batea-pan, 
which  is  cli  ined  up  every  six  to  eight 
h,,urs,  :;u  lb.  df  mercury  being  returned  I 
the  pan  when  re-starting  niilhiiLr:  th  ; 
collects  the  globular  mercury,  which  was 
i  :  iginallj  i ''in  in  the  black  sand.  Dur- 
ing the  subse  |uent  cyanide  tre  itmenl 
the  black-  sand  a  portion  of  the  floured 
mercury  is  dissolved  and  is  subsequently 
precipitated  with  zinc-dust,  together  with 
the  gold,  and  i-.  sometimes  present  in  suffi- 
cienl  quantity  to  form  an  amalgam  with  zinc- 
dusl  an  I  gold  slime,  so  that  it  seriously  in- 
,a  feres  with  th.  regular  per  ition  of  the 
throw  "  Deane  "   pump,   which   feeds 
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mating   n  ■  ms  are   taking    mi  re   precautions 
to    prevent    mercurj     re  ichiug    the    cj  mide 
I  lirough  this  channel. 
Mr.   A.   McArthur  Johnston  (Past-Presi- 
dent        I  would  like  to  emphas  point 
raised  bj    1  lr.  I  'al  lecott  in  his  Dotes  i  n  loss 
mercury.       I    refer    to    the    loss    during 
iming         This    lias   two    important    bear- 
-.  uamelj  ,  mercurj    is  1-  si    ;  and   second- 
ly, the    mercury    volatilised    by    the    steam 
U  in  the  air  and  is  injui  ous  to  wi  n'kmen. 
In   some  tests  made  by  us,   we  found   thai 
volatilised  mercury  quickly  settled,  and  was 
I"  be  i  nind  in  the  air  only  so  long  as  steam 
Some   in.    i        nighi    be   ob- 
tained for  trapping  th's  volatilised  mercury 
and   for  convej  ing   it    aw  ay    fri  m   the   \v<  irk- 

I  >i\  ( '  ildeci  at  alsi  made  mention  it  the 
po  sibility  of  mercury  being  lust  by  being 
pn  cipitated  in  the  charge  bj  oluble  sul- 
phides. This  is,  of  course,  liable  to  happen, 
lui!  it  lias  tc  be  remembered  that  zinc  ami 
lee  1  present  in  the  solut  ion  will  also  he  pre- 

pitated  by  such  sulphides  ami,  -..  far  as 
we  could  find,  there  seems  tc  he  no  selec- 
tive affinity  for  sulphides  in  the  case  of 
these  three  metals. 

Mr.  Tin, mas  has  just  told  us  of  an  experi- 
ence of  his  in  finding  mercury  in  the  zinc 
box  precipitate.  I  was  pleased  to  note  in 
his  remarks,  however,  that  i  f  late  years  lie 
fi  und  no  mercury  condensing  in  his 
flues.  We  lately  tested  two  lots  oi  acid 
treated  (undried)  zinc  slime  from  two 
mines,  each  In;  being  a  Eairly  representative 
sample  ot  si  clean-up,  and  could  detect  no 
mercury   in   either. 

Mr.  H.  A.  White  ;  Via  1  residi  ni) : 
With  the  main  conclusions  it  is  scarcely 
necessarj  to  express  agreement,  but  it  may 
he   useful   to  make   the   following   remarks. 

It  appears  unlikely  that  it  would  genera- 
alh  be  profitable  to  attempt  recovery  of 
iry  from  zinc-gold  slime  except  in 
il  cases  as  very  little  mercury  would 
be  -I  ssolved  b\  cyanide  in  the  presence  of 
soluble  sulphides  or  thiosulphates,  and,  in 
fact,  the  usual  lead  lined  vats  used  for 
treating  such  slime  should  reveal  the  pre- 
sence oi  .- 1 1 1  \  considerable  amount  oi  mer- 
cun  In    the    case    of    the    black    san  1 

treated  at  the  I  !o  operat  ive  smelter  the  pre- 
sence oi  ponsiderable  excess  of  mercury  en- 
able- a  profitable  treatment  <  f  the  zinc-dust 
precipitate  to  be  made,  and  attention  might 
lied  to  similar  plant-  in  use  where  the 
'  UcDnel's  i  >  anide  Handbook,  p.  260. 


solut  separately   handled.     As  mer- 

curic sulphide  is  very  readily  soluble  in 
alkaline  si  lutions  oi  sodium  sulphide,1  some 
experiment  might  well  be  made  by  wash 
ad  residues  in  a  10  solu- 
I  Xa.S,  and  precip  iii  tig  the  solution 
with  aluminium  powder  with  a  view  to  pro 
ceeding  further  if  suitable  results  were  ob- 
tained i  It  might  also  be  worth  try  ing  to 
pass  such  residues  over  a  grease  plate,  as 
subsequently  described,  to  determine 
whether  any  economic  separation  of  osmiri- 
dium,  etc.,  were  possible.!  Of  course  it  is 
obvious  that  one-tenth  oi  an  ounce  of  mer- 
cury per  ton  cannot  economically  be  re- 
covered in  any  such  manner.  Though  plate 
area  is  an  important  factor  in  mercury  eon- 
sumption,   yet   the    Homestake,   with   about 

■  n     times    the    plate    area     per    ton     CTOshed 

per  day  compared  with  average  Hand  prac- 
tice, now  consumes  only  0-10  oz.  mercury 
per  ton  although  inside  amalgamation  is 
still  in  use.  (In  1895  Eatch  and  Chalmers 
show  a  consumption  oi  0-33  oz.  per  ton  on 
the  Rand,  where  inside  amalgamation  was 
in  use.)  \s  against  the  group  of  mines 
quoted  b\  Dr.  Caldecott  where  the  mercury 
consumption  in  Troy  oz.  overagi  -  7  of  the 
amalgamated  plate  area  in  sq.  ft.  per  ton  of 
ere  milled  per  day,  I  give  a  local  instance 
win-re  the  most  careful  work  shows  1-  or 
more  than  one  and  half  times  as  much. 
This  illustrates  the  fact  that  mineral  com- 
petition of  the  ore.  especially  the  presence 
of  chlorite,  tale,  steatite,  clay  and  certain 
sulphides,  may  have  a  considerable  influ- 
ence upon  mercury  consumption;  it  is  also 
obvious  that  the  coarseness  of  the  pulp 
passed  over  the  plates  is  an  important  con- 
sideration. 

It  may  be  tentatively  suggested  that  1 
lo  1/3  sip  ft.  of  plate  area  per  ton  crushed 
per  day  is  sufficient  tor  maximum  recovery 
in  the  mill  as  at  present  arranged,  and  that 
a  proportionate  reduction  in  mercury  con- 
sumption is  not  probable  if  this  be  seriously 
lecreased.  \s,  however,  this  becomes  true. 
at  the  inferior  limit  it  is  possible  that  eon- 
sumption  may  vary  as  the  square  root  of 
the  plate  a  i 

The  principal  difficulty  which  would  have 
I.,  be  overcome  in  tin:  event  of  mercury 
supplies  becoming  insufficient  would  he  the 
enrichment  of  our  present  closed  tube-mill 
circuits  and  the  lock-up  of  gold  thereby 
occasioned.  If  blanketing  were  substituted 
for  amalgamated  plates,  and  the  product 
were  treated  in  the  usual  barrels  with  mer- 

t  See  Trans,  .'liner.  Intl.  of  Min.  Eng.,  Vol.  52,  p,  lGf>. 
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it    is   uncertain    how   much   saving 
would    result,    though    there    is 
to  i  spec!   anj    serio  is  ?old  if 

;,i.   i  ,  •         .  :        finely      ground     and 
|,,l  direct   w  ithoul  ai  I  on,  and 

such  •■    might    have   i<>   be   adopted, 

overj  ol  gold  by  blankets  has  l»-<-n 
trie  i  Follow    the   usual 

am  ilgamation     and   it   would   be  in  ordi 
we  could       t  a  description  ol    the   practice 
u  in  a  few  null-,  bul    I 
such    methods    h 
been   relii  clusively   in  mes 

pel  iments  on  this  point  are  reporl 
low. 
L'pon    consideral  possibilit 

using  anj    substitute   for  mercury  it   is  evi- 
di  nt    thai    its  peculiar  qualities  do  not   en- 
courage the  prospect  ol  much  suci 
attei  •   I"-  directed  to 

at     Kim  and    the     Premiei 

,  ,  i    .  i   diam   n  I-   bj    means 


where  A  i-  the-  area  of  the  film,   B  its  cir- 
cumt  I    the  surface  tension,  d  thick- 

film,  and  'i  the  angle  <>f  o  ntai  t . 
I  Ihesion    betw 

I   and   banket    in   tin 
squari  - 
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It    must    I"-    borne    in    mind 


though    the    physics   oi    amalgam  il 
lv    unexplored    territory,    that     in 

i  mm!  ,  ffect    is  t"  use  preferen- 
tial mill. -inn  ful  menus 

n       [  n  ord  e  i 
the  forces  thus  bn  ughl  into  play  the  follow- 
nts    were    made. 
\  piece  ol  mill  gold  was  rolled  flat ,  and  a 

;n   it    and 
inted  on  w<  od  in  --in-li  a  manner  that  ■  < 
ice   could    bi  led   hori- 

■  ,||\    ii.  in  the  beam  of  a   balance, 
l  ,ih    0    i  i  nary    banket    was 

ipe  to  enable  a  simil  ir  ai 
be  treated  in  the  same  waj  .       Each  piece  has 
thus  an  an  i      f  4  sq    cm.   and  ctive 

edge  of  8  cm       \   table 
.    e  pan  ol  the  balance  upon  which  the  Bur- 
to  be   tried   could   \»-  placed,  and   the 
other  arm  ol  th<   b  dance  carried  the  counter 
the  additii  ual  wi 
lired  1      brea]     tin    c<  ntact    made.     The 
foil,  :  b  gives  t  I  lined, 

,-    bi    remarked  thai  free  fluid  sur- 
contacl  istent    n  mil 

repetition,  but   that   greas 

plati  roughly   reliable.     It 

appi  Id  surface  exhibil 

ise  or  oil  than   tl"'   banket 
surl         trii  I.  and  thai  a  thin  film   is  very 

with    the    f<  rmula 
with   which   two  sur- 
f:,,-.  ther  bj  a  film  of  liquid 

tween  them 

2   VT  coa  a     nn,     . 

H  1    sin    'i 
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H-.  -I  mi  •  ■  lick 

dark    residual    from    petroleum    distillation, 
and  is  soluble  in  petrol. 

m f,  irison     >'!  >      with     mill 

amalgamation. — 
I. — A  free-milling  t. 

we  I    II  '■ 
liiis     |n    minutes    with    mercury, 
le   would   show    in    the   mill   about 
51 1 
material   were  dropped   inl  •  2   in 

ling  in  a  pan,  thi  ol  w  hich 

tliiulv    c< iated   « itli   gn  —      It    wa 

itely      \\;is|ird      off 

with  i  mi  ■  i  water,  \\  I 

■.   all  bul  o  few    s] ks  which  . 

ciml  -1  Id  and  pjrite 

under  the   ra  The   tailing  caught 

ii  ,t  hi  r   pan    -i1    i  ed    prnct  ionllj    no   loss 
on   re-weighing   and   slic,«,.|    81*5 
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tion,  tlie  hulk  of  the  loss  being  recovered 
from   the  grease  The   greater  portion  of 

the  pyrite  was  noi  apparently  retained  by 
the    gn  is   .    contrary    to    expectation. 

II.  —  Working   scale    tesi. — 

One    oi    the    three     "overflow"     tables 

attached  to  a  tube-mill  was  covered  over 
with  a  wooden  hoard  id  ft.  6  in.  xl  ft.  9  in.) 
on  which  was  spre  1  a  coating  ol  gj 
and  the  usual  stream  i  t  pulp  was  run  over 
for  24  hours  untouched.  The  grease  col- 
lected 39  gm.  <i|  concentrate,  c  L,250 
oz.  gold  per  ton.  and  the  total  gold  repre- 
sented only  •'>  ol  the  gold  expected  on  that 
plate. 

lib. — The  experiment   w;  ited  with 

tie-    in.  i  lifieal  'nil    of    1'n,  ise    and 

concent!. it.-    every    12    hours.        The   gri 

'ted    130  gm       t   concentrate,   carry  □ 
540  oz    of  gold  p       •         and  the  t  ital 
represenl  i  i    25      .  i    the   gold    expected    for 

that    plate. 

lie — Tin'  experiment  was  repeated  with 
the  modification  ol  removing  grease  and 
e<  i  -  every    2    hours.        The    gi 

collected  168  gm.  ol  concentrate,  carrying 
535  oz.  ol  gold  per  ton,  and  the  total  gold 
represented    28'     of   the   gold    expected    for 

that    plate. 

A  continuous  grease  belt  system  mighi 
be  expected  to  give  better  result  s. 

Tie  nt  in  tes  si f  o.-niiri- 

dium  under  the  microscope. 

Tests    wiih    canvas    and    blinketing. — 

These  tests  were  devised  and  carried  out 
by  .Mr.  J.  M.  Xeill  in  the  Geduld  mill.  The 
pint.-  selected  was  one  of  the  three  attached 
to  the  "  underflow  "  side  ol  a  tube  mill, 
where  the  thick  pulp  carries  aboul  40  of 
+  90  grade  and  a  fair  amount  of  very  C 
material.  The  plate  was  divided  length- 
ways into  three  equal  strips,  and  the  pulp 
fairly  divided  between  them.  The  middle 
division  was  covered  with  a  strip  i  f  canvas 
and  the  two  outside  divisions  had  ordinary 
blanketing.  In  21  hours  (with  three  I 
ings)  the  canvas  recovered  290  oz.  of  con- 
central  '■  .mi  i  \  ing  1  13  oz.  of  i  i  -  ton. 
.ail  the  i  tnl  gold  i  epresented  70  ol  the 
gold  expected  from  its  sh  I 
Tin'    blanket  ing    recoi  ered    57  I  i  i    287 

oz.  1 1  m  -nil.'  in  i- 1 1  .  if  concent  rat  ■  can 
82'5  oz.  of  gold  per  ton,  i ir  enk  10  oi 
^uld   expected   hem   its   share   it   the   plate. 

These   experiments  are    being    continued, 

■  nfirm    -Mr.     Neill's    experience    that 

canva  s,     though     ehe  and     ea  sier     to 

1:  1 1   II",    is   more   effecl ive    than    bla nketing. 


The     products     are     easily     susceptible      to 
further  concentration. 

Mr.  F.  Wartenweiler  (Member  of  Coun- 
cil): With  reference  to  .Mr.  White's  con- 
tribution, I  in  iv  state  we  have  been  carry- 
ing on  quite  elaborate  tests  with  null 
blankets,  corduroy,  and  jute,  bul  \\.'  have 
ii-  i  yet  oi  ived  nt  any  definite  result.  In 
a  general  waj .  the  gold  reeo'v  ery  has  not 
been  a-  g<  od  j   en  the  amalga- 

ui  tted  plates. 


The    Chairman : 
actual  canvas? 


Y, 


nut      tried 


Mr.  F.  Wartenweiler:  Yes,  we  have 
tried  canvas,  about  which  we  hope  to  give 
some  data   latei  on. 

Si  jiii'  six  in  ■  i ::  ago'  I  ha  I  occ  -:"ii  to 
have  samples  of  black  sand  analysed  for 
mercury — black  sand  derived  from  the  amal- 
gam iting  barrel.  The  amalgam  h  id  been 
i'  llected  after  barrelling  by  the  rather  crude 
method  of  stirring  up  in  a  bucket,  and  the 
i'  i  i  .-nt  in  this  black  sand  was  as 
high  as  0-75  .  t.om  0"45  to  0'75  .  which 
would   be  from  0   lb.    to    15   lb  mercury 

per  ton  of  black  sand.  To  show  the  use!  il- 
n  iss  oi    the    Batea   wh  i  tk 

installed,    we    brought    this    san        n 

nt  in  the  black  sand  after  pas 
!'■  it"  i,  down  in  'c  is    .     r  3"6  lb.  oi  mercury 
per  .mi.     This  \va  5  on  <  ne  particu]  ir  mine. 
On  another  mine  I  had  n  to  h-n 

analysis  1m-  mercury  made  en  the  mill  black 
sand  aftei  amalgamation  in  the  barrel. 
After  passing  through  the  I;  I  :a  this  black 
-hi  1  analysed  0"06  of  mercury.  I  treal  id 
the  black  -and  with  sodium  sulphide,  the 
idea    being  to  dissolve   any  mercury  in   the 

■  ■■I  i  mercuric  sulphide.  Approximately 
about  half  of  the  total  mercury  content 
in  the  foi  in  of  mercuric  sul- 
phide soluble  hi  sodium  sulphide.  Of  course, 
in  the  ei>e  of  this  black  sand,  it  would 
hardly  be  worth  while  to  make  any  elabo- 
rate  recovery  by  menus  of  sodium  sulph'de 
and  subsequent  precipitation  on  alum:n;um, 
a-  practised  at  Cobalt  on  rich  silver  ore 
amalgamation. 

I  have  also  had  i  to  have  gold  pre- 

cipitate out  of  a  strong  solution  extractor 
b  enalysed.  This  gave  a  mercury  content 
ot  0-15  ':  o  u  oi  a  medium  box  6*25  .  I 
ilid  not  determine  mercury  from  the  slimo 

box,    1"   ■    i :       I     id  -    oi    the    sl'me    box 

usually   go   into   the   strong   box.    and    I    C<  □ 
sidered  we  would  hr  more  likely  to  gel  con- 
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d  cf  thi 
■    '        than  in  t 

The    Chairman:     Maj    1    ask    if 

1  the  mercury   in  the 
■ 
blacl  i '.'       Wi 

I     :  '       | 

Mr.  F.  Wartenweiler: 

ent. 
The    Chairman:       And    treated 


F.  Wartenwe;ier :     Yi  - 
S.    Newton 


Mr. 

Mr.    S.    Newton     Mi 

1 

;  rhen 

I 

te  but  v 

iring  the  i  i  1 1  •_: 

Mr    S 

useful;    this 

[t  has  I 

placi  I  at  ' 

t  lin 

work 

1 1 
fumi  plate  w  hile  ;t   is  In  t . 

tin-    ci  il.lv 

I   ,  ile  differ- 
in    (In  I    resull . 
but   Froi  tep  in  the 
I 
Mr,   A.   McArth  ir  Johnston:     Have   you 
od  over  1 
i  :  therefrom, 

Mr.    S.    Newton:     No,    I    have 

'.ii-l 

■ 
I 

:  bl  1 

cert     q  ami     i       n         p 
: 1 1 1 >    when    ••!  jacket    has    been 

20  minutes  ] 

.1..    awo 
u  hot  with  thi  I  pi        I       dis]  lacing 

it    ii.  in    •  •  •■    part    i  I    the    plate    house    to 

pui 
ei  n.  il ,   i  lial    is,   i  In  -.•  « 'mi 
I     to 

think   it  ii   llii'   ri^lit   direr 


and  w< 
sickness    we    had    previously 
who 

Mr.  John  Watson  fjfei 
On  tin-  subject  i  I  mercurj  .  I   i 
s  the  ret< 

imal- 
put    in:  .     the 

I  drawn  t.'.H  and  t  - 
n  the  dl-- 

le  i  in-.     It  1 
.    in    a    rough    wa 

deludes  m  i  i  n!v  i 
curj    but   also  mi 

in  il- 

M  Mr.   'l'ii' : 

r  he  am  il- 
we    have    a     liydraul 
■ 

lied, 
tud- 
• 

with  in 

ired    iii   '  much    n 

gam 

centri  ylin- 

.   I   found  that 

h  nt  a   t 
I 
Now,    :;  i- 

irgue    i 

i 

■   • 

i     mj 

hi 

•  d    up, 
I  and  b 

by  about   I"  I  ■ 

1  phur  in  .  Black 

am  1 1  ecially   n  I  lin  quiti 

uppi  imount      When  you   draw 

■    I  c   '  I  cut 
gam   i  i  i\  -    scraped,  etc.,  ■  II  of  sul- 
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phur  dioxide  is  somefirnes  enough  to  choke 
or  suffocate  the  men  who  have  to  stand  over 
it  during  these  operations. 

In    the    above    rule-of-thumb    method    of 
calculating   "  mercury   due,"   both   moi 
and  sulphur  are  included  with  this  hypothe- 
tic;'1  mercury. 

Some  battery  managers  worry  a  good  deal 
over  loss  of  mercury;  now  that  mercury  is 
high  in  price,  they  worry  still  more.  The 
loss  of  mercury  on  retorting  is  small,  com- 
pared to  that  due  to  flouring  and  mechanical 
losses  at  the  mill  itself. 

Mr.  W.  H.  Jane  (Member  In  regard 
to  the  remarks  of  the  last  speaker,  on  the 

set  of  the  steamii  I   should 

like  (  i  say,  alter  2]    yea  s'  personal  experi- 

,  thai  a  time  is  reach  id,  ai  to  the 

thickness  of  the  table,  the  thickness  of  the 
cover,  and  other  considerations,  when  there 
is  a  certain  amount  of  heat  in  the  plate,  if 
that    time    is   exci  ae    commences   to 

mercury.  The  amalgam  also  becomes 
difficult  to  scrape  off. 

Mr.  S.  H.  Pearca  (Past-President  .con- 
tributed): I  am  afraid  I  am  not  able  to 
add  much  to  the  general  knowledge  as  ex- 

sed    in    Dr.    Caldecott's    excellent 
on  the  subject  of  mercury  losses.     Most  of 
us  have  been  aware  oi  a   probabli    short 
of  mercury  for  some  time,  and  thos< 
who  depend  on  amalgamation  for  producing 
70      of  our  gold   do   not   relish   the    ide 

tiling      it,  ;sibly   dispensing   with 

ttirely  in  favour  of  blankets.      Plate 
amalgamation   is   rather   a    fine   art   tha 
.tific    process,    and    with    all   due    d( 
to  our  millmen,   who  are  fully 

expert  in  their  business,  it  is  only  a  rule-o'- 
thumb  affair  with  lots  of  opportunities  for 
carelessness    and      -  I     1,    for    one, 

cknowledge  a  consumption  very 
close  to  the  [higher  figure  given  by  Dr. 
Caldecott,  would  gladly  welcome  any  hints 
to  enable  me  to  reduce  this  item. 

The   result    of   my   own 
not   very  valuable,   but   such   as  they  are,   I 
will   give   them  :  — 

The  chief  losses  of  mercury  are  caused  by 
the    attrition    of    tie'    ore    partich  - 
over    the    plates    which,    as    Dr.    Caldec   tt 
says,  will  vary  more  or  less  in   direct   ratio 
to  the  amount  of  pulp  passii  g  ovei 
ins   plate  area,   and   which   agrees  with   my 
own    experience    in   the    three    mills   on   the 
Crown   M  res.      One  factor  which   1 
allowed   for   is  the   average   size   -I    thi 
particle,   for   it    is    well    known    that    beyond 


a  certain  limit  the  coarse  pulp  will  strip 
mercury  and  amalgam  off  the  plates  entire- 
ly. There  are,  however,  conditions  which 
exist  and  would  require  a  radical  change  in 
policy  to  alter. 

The   other   aggravating    circumstances 
loss  occur  in  many  ways,  and  this  is  where 
the  j  millman  can  con  with 

his  experience.  These  that  1  have  observed 
ale  :  — 

Impure    mill    water,    or    insufficient    lime 

to  correct    acidity   in  the   rock  : 
Inadequacy  of  traps  g   inter- 

vals between   cleaning  them  • 

ise   of    mereui 
ing — this 

where  than  on  th 
Too  great  a   velocity  of  pulp,  which  may 
o    high    a 
ter  to  rock  crushed,  or  t<  o  mud 
on  the  plati 
Another    item    which    1    think    worthy    of 
mention  exists  in  the  grinding  Igam 

and  black  sand,  the  losses  from  which  v 
1     by     Mr.     Puisden.       Individ 
t  of   the    "  sci 
and    plate    dressings"    differs   all   over 
field. 

My  own   experience,  after  t: 
methods,   is  that  a   smaller  loss  of   mercury 
is  involved   by   the  old-fashioned   method  of 
ing    up   tlie  "in  a   Batea   pan 

and  -  itly  grinding  the  '"black  sand" 

in   a   barrel   for   some  '20  hour.-,   adding   the 
mercury  only  some  two  hours  be- 
fore finishing.     I  daresay  scire    oi  the  mill- 
men   will  have   something   to  say   about   the 
-  in  this  practice  too>,  but  I  might  men- 
that  during  the  time  I  had  100  stamps 
t    300  hung   up,   and   the   bulk  <  i   the 
lb  : 

we  found  that  the  size  of  the  barrel  charge 
had  a  substantial  bearing  on  the  amount  of 
ury  floured  in  the  operation,  and  ni'er 
experimenting    we    have    adopted    the 
following   conditions    to    ensure   a   minimum 
— 
Speed. — A  24  in.   internal  diameter  barrel 

should   run   al    16   revoluti 
Load. — Barrel    should    be 

lull. 
( 'onsisii  ncy  i  I  ch  vrgt   sin  bi    more 

no   excess  . 
We  have  found  that  as  much   as   100  oz. 
n   .■     can  be  floured  bj   not  attending 

.IK  add  that 
a  libera]   use  i  t  lime   in  i  he  charge,   to  pre 
venl   acidity,   is  essential. 
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only  other  thing  urs  to  n 

moment    is    to    deprecate    the    use    of 
when  dressing  -which   I   be- 

still   survives  in   the   backwo 

i  ion  thai    we  have  tried  to  re- 

r  mercury  in  the  traps  by  using  a  liberal 

amounl   of  rustj    iron   nails  therein.       'in. 

iron    certainly    retained    both    mercurj    and 

hut     I     would    not    like    to    saj 

whether  the  yield   was  much   greater  than 

I       tainlj    it    was   a    lot    <>f 

a  and  took  a  long  I 

lean,  so  we  did  not  it  ! 

The    Chairman:      We    have    had   a    verj 

nt.  i  [iscussion  on  thai   poini .       The 

discussii  closed  yet  and,  it  anybodj 

in  writing,  we 


shall    be   olad    to   publish    it    and   also   he   glad 
to    heaf  at    till  ng  ol    next    lucetr 

anyone  has  anything  to  suggest,  bi 
■  iv  impi  tter. 

SEPARATION    o|     MM.    0KK    BKF0KE    Mil. I. IN   i 

Mr.     E.     H.     Johnson      Past-Presidt 
In  L910  the  authi  r  contributed  a  note  to  the 
discu  Mi     Stadlei's  paper  <.n  K 

Law  (Vol.  XI.,  |.     168  .  in  which  reference 

was  mad.  periment6  then  I 

I    that   ]-  'lie  ore  which 

was    liner    than    the    screen    used 

I  ir-box  direct    to  the   tube-mills.        I    i 

is   pasl    ih.  shown   in 

ni|iaii\  iny    draw  ii  \  en    used 

this    purpose,    I'Ul    as    a    d   I 

i   of  i  n   cyanide  works  could  net   be 


rJ  ^ 


Fell.  l!Hs     John   Walton     Xote*  ou  an  Underground  Spring  of  Water  containing  Mangauem  cO  Lithium 


181 


made  without  hanging  the  section  of  the 
mill  not  so  equipped,  publication  of  results 
has  been  delayed.  An  opportunity  occurred 
recently  whereby  the  un-equipped  stamps 
could  be  "  hung-up  "  for  a  fortnight  and  a 
determination  of  the  effect  of  the  trommels 
made. 

The    dc\  ice    con  a     bell-mouthed 

trommel  1  tt.  9  in.  long,  2  it.  2  in.  diameter 
at  tlit-  narrow  end  and  2  tt.  6i  in.  at  the 
wide  end,  and  operates  as  a  revolving  per- 
forated chute  between  the  challenge  feeder 
nil  I  the  mortar  box.  The  screening  on  the 
trommel  is  a  perforated  plate  with  holes 
<l\  in.,  anil  the  material  passing  the 
sen-en  tails  into  a  launder  passing  outside 
the  Kingpost  into  the  launder  leading  to  the 
tube-mill  cones.  The  effect  on  crushing  is 
not  1'iilv  t < >  eliminate  from  the  mortar-box 
material  tine  enough  for  tube-milling 
but  also  avoids  the  cushioning  effeci  to  the 
st 'tuns  this  material  causes.  The  trommels 
are  driven  through  an  intermediary  shaft 
from  the  line-shaft  and  revolve  at  Pi 
R.P.M.  The  maintenance  cost  i-  very  light, 
the  perforated  screen  i  |-  in.  plate)  lasting 
nine  months,  and  the  oulj  other  parts  re- 
quiring renewal  are  the  small  supporting 
i.  Hers.  The  rate  i il  fee  I  is,  oi  ci mrse, 
gi  venied  entireh    b\    the  challenge   feeder. 

The  following  is  the  data  derived  from  the 
trial.      The  "  nominal  crushing  unit."  fami- 
liar t<>  Rand  leaders  is  used  to  render  com- 
parison easy.     For  those  unacquainted  with 
th's  empirical    formula   a   unit   is  a    1,250  lb 
stamp,    and    a    '22    ft.  x  5    ft.    6    in.    tube    is 
reckoned  as  equivalent  to  30  units. 
Number  of  stamps  in  operation        1  in 
Falling  weight   of  -tamps      ..,     1,450  lb. 
Running  time   ...         ...         ...  LT2417days 


Tons  milled  ...  28,322  tons 

1  >ui  \    per  stamp       ...  ...  22-fl  I 

N  umber  i  A  tube-mills  in  opera- 
tion     ...  ...  ..■  II 

Running  time   ...         ...  12-I356day« 

Si  rei  n  used,  aperture  ..•     0-32  in. 

1  luty  per  N.C.U.     ...  ...  19-7  I 

-  90    duty    per    t  ube  mill  per 

day         ...  ...  ...I  I7"."p   tons 

-90  duty  per  X.c  !\  ni  r  daj      1-588  tons 
Per   cent .    slime        ...  ...  56'  I 

90  in   pulp        ...  ss-l 

200  in   pulp         ..  74-0 
Gradings           ...      -  60      -  90         90         20  I 

Screen    grading  75'9       5*5       18'6 

Sand    residues  P7      253       3T4  -II  6 

Slime    residues  0-7  993 

Mr.  A.  H.  W'interton  was  associated  with 
me  in  the  design  ol  this  device,  and  i  have 
to  thank  the  management  of  the  East  Hand 
Proprietary  Mines  and  Mr.  Graham  of  the 
Hand  Mines  fi  r  permission  to  publish   these 

I  r. lilts, 

\N     INTI-JJKSTI  X(i     PJ  BBL1 

Mr.  John  Watson,  F.I.C.  (Member  of 
<  '<  ncil  •  ■  This  large  quartz  pebble,  from 
banket,  is  the  property  oi  Mr.  Glyn, 
manager  ol   the   City  and   Suburban    Mine. 

\boiit   a   month   ago  we   wet   it  and  examined 
it   under  a    lens.      It    appeared   to   be  coated 
with  visible  gold,  though   it   is  a   very   b 
and     very     white     pebble.         Dr.     Mellor,     I 
understand,     has    seen     it    and     thought     the 

orange-coloured  coating  was  not  gold.     The 

matter  could  be  settled  by  assaying  a  por- 
tion; but,  meanwhile,  before  the  specimen 
is  broken,  1  shall  be  glad  to  show  it.  at  tie- 
close  oi  the  meeting,  to  any  of  our  members 
who  are  interested  in  the  matter. 


NOTES    ON    AN 


UNDERGROUND   SPRING    ol-    WATER 
MANGANESE    AND    LITHIUM. 


CONT  \IXIXi. 


By    John    Watson,    F.I.C 

In    June.     L917,    the     writer    received    a 

aple     of     water     from     an     underground 

spring,    situated    on    the    37th    Level,    East 

Drive,  of  the  City  and  Suburban   .Mine.    This 

locality  is  pari  of  the  claims  bought  a  few 
\'ears  a^<>  from  the  adjoining  Citj  Deep 
property. 

The  distance  from  surface  is:  On  incline, 
C.l."i6  ft.,  and  vertically.  3,300  tt .  below  sur- 
face. 

The  nearest  intrusive  dike  i-  Tnii  tt.  West 
of  spring,  striking  N.E.  and  S.W.  The 
water  fault  i-  Pill  tt.  W  o!  spring  and  40  ft. 
E.  of  a  large  fault,  striking  N.W.  and  S.E. 


»  Mernbt  r    <  f    (  'uu  ueil  I. 

The  -ample  was  first  tested  for  suspended 
matter  ami  alkalimt\  :  but  Mr.  Ingle,  the 
mine  captain  for  that  district,  desired  a 
fuller  analysis  to  ascertain  it  the  water  were 
suitable   for  drinking. 

On  titrating  a  portion  with  a  dilute  solution 
ol  potassium  permanganate  i  1  ri-.     n-j  mgm 

available    oxygen)    an    excessive    amount     of 

some  reducing,  or  organic  mailer  was  found 
to  be  present.     On  the  strength  of  this  test, 

the\    were   advised    not    to  drink"    the   water 
until  such  lime  a-  a  fuller  analysis  bad  been 

made. 

For      detei  ruination      of      silica,       alkaline 
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earthayetc     2  rater  wei 

.sith  hydrochloric  and  a  little  nitric 
|    and     washed. 
1  for  alumina  and  iron  as 
;,    and    the    lime    was    precipitated    as 
te.     At  this 

ernight,  and  - 
I    notieed    thai    the    prec  |   I 

instead  of   being   white,    was 

.    than  usual.       Su£  j  "•'" 

the  cause  oi  tins,  another  por- 
ter was  evaporated  in  a  plati- 
the    concentrated     sol 
transferred  to  a  platinum  crucible  cov<  i 
bo  drynes 
little  Na,CO        d    KNO    and   igi 
:,   bright    green  mass  ol   sodium   mange 

•  lined.        At    this  stage   the   author 
,\   Dr.   Mo  r  if  he  had  ever  found  man- 
se  in   any  of  the   mine   waters  of  tli* 
He   replied   that   be  had   not,  and. 
,.   showed    considerable   in<  n   the 

and    kindlj    offered    to   coufirn 
presence   oi    mangi 

;  |,       .,   ,    [etei  mined  the  manganese  ii 

and   also   found    lithiun 
siun  n\  in  notable  quantitj       K\ 

his  request,  a  larger  sample  was 

.  two  litres  w<  re  evaporat 

Dr    Moir,   who  kindly 
rmined     the     lithium,     p<  '  issium     and 

The    following    are    the    analyses   of    two 

■ 

1917 


■  its 

olids 
!  ,        nition 


Bill  July     23rd  An«. 

L-0075 
l';irt*  pei    Pari  -  pi  i 


(      M 

I. 
K 

\  i  i. 
MnO 


Ills,      111 

and    Fe.O 


100,1 

204  •"• 
1760 

■J-  5 

B13 
3-38 

•2  17". 
I  7  51  > 

2-73 
92  Bfl 

75(1 


Ilia. nan 

202*  1 
178-0 

•211 


2  l  '■  ,-2 
i.-.  •<»;. 

102-21 


II 


0-23* 
0  37 
—    J  I  L2-18 
5-40         l  II 


•  172-81 


/,',  action. — 
To    methyl    orange,    alkaline     1120,    10    B 
parts  per   100,000,  calculated  as  CaO. 

a,  neutral,  no  pink  c  ilour 
given;    therefore  alkali  must   be  present   in 
the  form  of  biearbonut 
Alkalimetric    ti    I    Ed    pi  rn      ent    hand. 

Wart  ha  28  |"T 

100,0  SO,  and  MgSO,  calculated     - 

i 
I  hi  attempt!  d    to  a  mbine   ac  Is 

scuratelj  ;    but   it   will  be   - 
thai   they  fit  together  quite  closely,  as  re- 
quired for  a  neutral  « 

The    difl  norganic 

and  the  total  of  the  analysis  amount 

and    is    probablj    accounted    for    by 
■a    (not    determii 
■,s  the  fact  that  tl 

MnO  •  ■   Mnl  I    ■  d  c  ilc  nine. 
On    23rd     Vugust,    1917,    a    fresh    Ban 
two  W   nchester  quart  bott 

2  0 ■■     being   evapoi 

1  ir    Moii  re  mentk       I      Since  this 

I.  the  author  lias  checked 

and    the 

figures  an    given  in  the  right  hand  column. 

The  chec 

Satui  sing    the    method    ot    Chat 

and     Hamblej 
,    in   Sutt  '     lumetric   Analysis 

261   2,     Eighth     Edition'  Inst. -ad    of 

using    1  bOa    (puce-coloured   oxide)  howi 
,-,..!  i.     ,  used  on  Dr.  Moir's  bu< 

aS   bi  ible         li    'oust    be   i 

that    Dr.    Moir's  test  of   MnO  wa 

.  t    water   taken   on   5th   July ; 
the    author's   check    was 
sampled   about   bi  ter. 

I,,    1879   the    late    Mr.    11     S     P 

paper    to    tl"-    Newcastle-on-Tyne 
I    Society,    "  <  >n    a    Sprue.    V» 
ntaining    Manganese    in    Solution."     'Ihis 
water  occurred  tear  Riding  Mill,  about    15 

,    west    ol     Newcastle,    and    conti 
n  30]  .  i  i  ous  carbi  nate  to  the  gallon 

ii  ■  i:i     parts     m  carbonate     per 

m  t  huh        The  C  tj    and  Suburban  Bp 
then  ntains  twentj   times  as  n 

The  water  Hi  wi  d  from  the  mout 
old  d  drift  made  in  searching  for  lead 

Being  clear,  it  had     I     i 
drinking  purp<  bos  bj  a  hoi 
;  •'  w  water  | 

black  mud.  which  or  partly  drying  con- 
I  :  — 


• 


MnO 
MnO 
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|  The  Uut  rcutioD  Is  very  nMrir  neultml,    H  I 
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is:; 


Mr.  I'attinson  stated  that  Biselmf,  in  his 
"Chemical    and    Physical    Geology,"    men- 
tioned   that    the    discharge    channels 
water  in  the  neighbourhood  ol  Nurnl 
Bavaria),  and  ot  a  spring  near  the  Cap 
I  I      d   Hope   contained   similar  deposits. 

Prut.  P.  Phillips  Bedson,  D.Sc,  read  a 
paper  in  November,  1887,  to  the  Newcastle 
section  of  Chemical  Industry.  "  On  the 
Composition  of  Certain  Colliery  Waters,"  in 
which  he  gave  :  25*06  gr.  lithium  chloride 
per  gallon  .''.".  s  parts  lithium  chloride  per 
100,000,  as  occurring  in  the  Bi'ockwell  seam 
. ■:  Redheugh  Colliery.  Also,  a  water  from 
Wardley  Colliery  was  found  to  contain:  — 
-  gr.  to  9  gr.  lithium  chloride  per  gallon= 
12  parts  lithium  chloride  per   100,000. 

In  conclusion.  I  have  to  thank  Mr.  Chas. 
Glyn,  general  manager  of  the  City  and 
Suburban  Mine,  for  his  permission  to  pub- 
lish results;  also,  Mr.  Brinton,  acting 
surveyor,  for  information  received,  and  I 
should  like  to  emphasise  my  appreciation  of 
the  valuable  work  and  help  which  Dr.  Moir 
has  given  in  the  matter. 

The  author  ventures  to  hope  that  this 
little  paper  may  lead  to  other  South  African 
chemists  publishing  analyses,  which  may  be 
of  interest  to  our  geologists  and  mining 
membi  rs 

Mr.   A.   McArthur  Johnston  (Past-Pi 
dent  i .     I    would   like   to    propose    a    hearty 
vote  of   thanks   to   Mr.    Watson    for   his   in- 
teresting    paper — interesting,    if    I    may    saj 
so,  more  from  a  geological  than  a  chemical 
point  of  view.     What    I  appreciate  most  of 
all    was    his    announcement    that    the    water 
was   sent    to   him    for   analysis.     The    usual 
custom  is  for  men  and  natives  to  -tart  drink- 
ing water  coming  from  a  fissure  in  the  rock 
without   worrying  what  its  quality  ma*j    lie 
The  danger  of  this  we  have  proved  over  and 
over  again,   as  waters   quite   unsuitable 
drinking  purposes  have   been   found  even  at 
considerable  depth,  and  have  caused  illi 
among    the    workmen.        Though    the    paper 
may  net   lead  to  much  discussion,  :t   is  use- 
ful to  have  a  record  of  it.  and  Mr.   Watson 
deserves  our  thanks  for  bringing  the  analyses 
forward. 

The  Chairman:  I  am  sure  we  are  very 
much  obliged  to  .Mr.  Watson  for  brinj 
the  information  before  us  I  have  no  doubt, 
when  he  replies  to  an\  discussion  that  max 
take  place,  he  will  inform  us  if  any  dele- 
as  effects  ha  \  e  I n  f<  >und  in  his  reduc- 
tion plant  from  the  opening  up  of  this 
spring. 


MIK  MANUFACTUBE  OF  CRUDE 

SODIUM  MANGANATE  FOE  USE  ON 

THE  MINES. 


H\   !•'.  Wahtkxweilkr  (Member  ol  Council). 
nted  in  Journal,  January,    191 3. 

The  Chairman:  Mr.  Wartenweiler  will 
now     intri   luce    tin-    paper    published     lasl 

month. 

Mr.  *'.  Wartenweiler  (Member  of  Coun- 
cil!: When  I  senl  in  the  account  of  our 
collective  experience  and  results  in  the 
manufacture  of  this  oxidizer  for  publication 
in  the  January  Journal,  I  did  not  anticipate 
that  the  brief  contribution  would  be  raised 
i  -  the  dignitj   of  a  paper. 

Better  processes  are  probably  in  use,  but 
die  literature  i  n  the  subject  appears  to  be 
me  igre  and  inexad  The  manufacture  > 
permanganate,  as  far  as  I  could  gather,  has 
a  brought  to  a  considerable  science  and 
efficiency  in  em,-  of  the  European  countries. 
Details  are  evidently  kept  a  trade  secrel 
i  have  endeavoured  to  put  down  the  main 
features  of  our  experience  so  far  in  making 
tin'  crude  product.  No  doubt,  those  who 
choose  to  make  manganate  will  find  the 
subject  in  a  state  of  evolution.  The  pi  ic 
tical  operations  are  not  popular  with 
natives  employed,  or  with  anyone  in  el<  se 
touch,  on  account  of  the  irritating  effect  of 
the  fine  caustic  soda  which,  on  handling, 
floats  about  in  the  air.  Respirators  are 
worn  during  the  mixing  of  the  charge. 

The  general  uses  of  permanganate  en  the 
local  mines  are  pretty  well  known.  As  le 
from  use  as  a  disinfectant  and  destroyer  of 

-le.  it  is  used  to  oxidise  redui 
matter  in  the  ore  treated.  The  effective 
and  economical  use  in  connection  with  the 
cyanide  process  is  a  large  and  pricklj  sub 
ject.  ten  much  so  for  incorporation  with  the 
description  of  its  manufacture,  and  1  put 
it   aside  as  a    story  to  lie  told  another  day. 

Mr.  F.  W.  Watson  (Member  of  Coiuicil): 
1  have  great  pleasure  in  moving  a  hearty 
vote  of  thanks  t.-  the  aulh    i  interest 

ing  paper,  and  w  ish  to  congral  ulate  him  on 
hi,  success  in  manufacturing  a  new  product 
in  South  Africa.  One  or  tun  points  could 
with  advantage  he  touched  upon  by  the 
author  in  his  reply.  In  the  Hist  place,  if 
would  he  interesting  t<>  have  some  idea  of 
the  on>t  of  production;  what  expenditure 
is  necessary  per  mnl  el  available  oxygen? 
Then  in  the  manganese  ore  he  tell.-,  us  there 
is     10       of   manganese,    this    is   rather   vague. 
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mighl    mean  total  manganese  and  not 
simply    the    n  nt    as    Mn()2; 

latter   being    I  el    figure   to   give 

kind.        We  had   recently 
five    samples    ol    South    African    pyroli 
submitted  which  showed  a  content 
60      ,,,  CI       MnOa,   ■  i    from   about    11       I 
12       available    oxygen.     This    appi 
closelj   to  the  aul  hoi 's   in     Mn. 

Another   poinl    is   the    use   ol    ci  mmercial 
caus  I  I  -  an  imp  1 1  icle. 

Would    il  possibli    to   use  a    mixture 

i  I    quick   lime '.'     In 

Thorpe 's    I  ticl  iona  <  \    i  >l    ( Ihemistrj    I    - 
I    tli.it     this    mixture    is    used    in 
manufacture  ol  Condy's   fluid,  a  mix!  ure  i  il 
sodium  n  ti    and  permanj 

I  |nit  this  fonvai  I  as  a  suggi  si  -  n,  as  the 
substances  ure  both  local  products 
ihstituted 
u  Inch    is  expensive  and  the  authoi    has 

said,  ver\   unpleasant  to  handle. 

Dr.    W.    A.    Caldecott    (Past-Presidei 
I  desire  to  support  uli.it  Mr.  F.  W.  \\ 
has   said    with    regard    to   the   valuable   data 
furnished    l>.\    the   author  upon   the   produc 
linn  ol  ur  requirements. 

I  should,  how  e\  i'i .  it  lior 

whether    it    w  on  Id    n<  t    be    cheaper    to    use 
placi     i'i 
ir  employed   bj    him,   I  mer  being 

readily    procurable? 


THE 
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(Printed  in  Jim rimi.   Mil,.  1917.) 

REPL1     1 0    DI8CI   3SI0N. 

Mr.    Wm.    Taylor   Heslop      \1,  m  I 

:mi  pleased  to  have  the  opportunity  ol 
thankinp  Mi  C  J  Graj  for  liis  kind  and 
geni  ii  in-  remai  ks  and  refei  ences,  w Inch 
luiiii:  to  niiiiil  im;iii\  n  pleasant  mi 
long  ago,  when  geological  und  mining 
problems,  as  well  as  mining  legislation, 
formed   I  fi  iendlj   discussii  m,  as  \\  e 

watched    the   coal    industry    gradual)}    deve- 
ri  in  babj  hood  to  udoli  scence. 

I    i     i .i  in    '    Ecca    Sli  ilc  "    w  ually 

applii   !  to  1  he  hard  blue  shales,  \\  Inch  I 
up    inl      characteristic    granular    fragments, 
and    ure     verj     widespread    through     Smith 
\ii  -  Throughout    the    Vryheid    district 

there  is  \  ■  i  j   ci  mclush .    c\  idence  tli.it   I 

i  -   undei lie  the  coal  measures      In  the 
Dundee  and    Ladysmith   districts,   owiri 


-.  imi  _     '  he  i  \  i  lence  is  not  60 

clear.      Moreover,   there   is  no  unconformity 

between  the  Ecca  Shall-  I  the  coal  meu- 

justified 

in  gr  two  foi-matious  into  the  i  ne 

-.   which   t In- \    now    generally    term  the 

Ecca   S  I    quite   agree   with    Mr. 

Rowland    (!  ;  Ver- 

eeniging  n  the  eo  il  seam  lies 

within  a  few  feet  above  the  line  ol  uncon- 
formity which  marks  t In-  conclusion  ol  the 
l)w\  1.  I  Shales  are 

miss-  'I'i,,.    ;,i,  il,,.    shales    to- 

i-   u  ith    t  he   non-glacial   i  con- 

glomerate misled  Mr.  E    -l.  Dunn  and  n 
(if   the   ol  hi    gei  Jof  ti  ue 

horizon  i  al. 

Wit 
rite  intrusii  ns,    I    have   noted   c<  al  thai 
hiiii    c.  inverted    into    ant  In  -.    under- 

lying inti  usi\  i-  d<  ilei  iti  ■         -       I 

have    :il~i>    found    overlyii  -  tones    in 

direct   cont  ict   with   ti  inverted 

intu  quartzite  by  the  heat   from  the  igneous 
There  can  be  no  doubt  whatever  that 
sheet  -  are  intrusive.     Win  sheet 

underlies   the   coal,   we   find   the   co:tl   seam 
elevated    above    it  -    in  n  mal    In  rizi  n    to    a 
i    equivalent    to    the    thicl  the 

intruded  dolerite  sheet. 

Mr.   E.   M.  Wist aises  the  question  of 

en. il   reset  \  es.      In    Vryheid   i  « I  deve- 

lopments ■  I!  I     I- 

eoul  rable,   but    even   there   the 

i\   found  in  the  hilU,  and  n<  I  5     •■!  the 
Yi  \  In  nl   ili-i  i     ■  il    beariug         <  II    that 

'•       ol     ii  il     bearing     area,     probably     the 
proportion    ol    bituminous    coal    is 
than  in  the  I  tundee  dist  i  icl 

Extensive  borings  have  been  made  be- 
neath thi  group  nt  eoul  ~..iiiis  presently 
l  worked.  The  lowest  workable  seum 
in  the  Vryheid  district  is  probably  the  same 
us  a  thin  seam,  which  lies  aboul  70  ft. 
below    the   main    seam   ol    l>m  trict, 

and  in  the  lut  s  fn  im  2  in. 

oi  3  in.  in  'J  n  in  thickness.  With  thai 
except  ion  \  en  litt  le  eoul,  and  in  ni<  ol  w«  i  k 
.i  lil.    i  hickm  ss  Im  -  been   found  in   I 

ug  up  to  800  It,  below  the  presenth 
worked  si  ams  W  In  n  we  gel  below  that 
into  the  typical  Ecca  Shales  nothing  more 
than  ..ii  occasional  inch  or  two  ol  coal  has 
ever  been  fi  mud,  and  in  tin  Midland 
Natal, 

extremely    frequent,    and 
coal     most     improbable, 
upper    or    coal    measure 
liiuml      in  I  nil      ami 


I    '  '    Shale    are 

the   likeliln    d   <it 

the 

beds     have    been 

\h  •  -i      River, 
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In  Greytown  district,  on  the  Tugela 
twentj  miles  below  Colenso,  and  at 
Brakwal  on  the  Harrismith  railway  line, 
but  no  <";il  of  value.  On  the  Coast  there 
is  a  patch  of  coal  measures  uear  Umhlali, 
and  again  several  areas  including  coal  seams 

i  p<  r  quality  in  Zululand.  None  of  these 
are  promising,  and  when  once  it  is  acknow- 
ledged thai  the  Ecca  Shales  underlie  the 
coal  bearing  measures,  it  must  be  admitted 
that  the  prospects  ol  finding  new  fields  are 
extremely    remote. 

A^  regards  machine  cutting,  this  was  Hi  -t 
introduced  into  Natal  in  a  time  oi  scarcity 
of  nat  ive  la  I);  air.  and  it  was  sound  business  at 
the  time  to  save  on  native  labour,  even  if 
no  saving  in  working  costs  ensued.  Condi- 
tions are  much  too  variable  for  making  any 
general  comparison  between  different  types 
of  machine-,  or  against  hand  work.  The 
machine  so  res  when  a  crowd  of  raw  natives 
is  brought  to  the  mine,  and  can  be  quickly 
used  to  advantage  on  tramming  and  shovel- 
ling instead  oi  slowly  learning  to  use  the 
hand  pick.  On  the  other  hand,  in  pillar  ex- 
traction, in  very  soft  coal,  or  m  very  thick 
seams,  the  advantage  generally  lies  with 
hand  labour. 

Regarding  coal  waste,  Mr.  Weston  must 
not  for  a  moment  assume  that  Natal  i-  tin 
only  bad  boy  of  the  South  African  family. 
As  far  as  I  know,  Natal  i.s.  the  only  Proviin 
where  the  coal  pillars  are  being  systemati- 
cally extracted.  If  pillars  are  Iefl  too  sn  .  II 
for  extraction  they  are  irretrievably  lost. 
In  Natal  the  principal  waste  is  Aw-  to  the 
non-working  of  a  second  seam  lying  from 
'2  ft.  to  (i  ft.  distant,  and  its  successful 
total  extraction  is  bv  no  mean--  an  easy 
task. 

In  the  Transvaal  there  are  big  areas  of 
pillars  left,  which  are  too  small  to  be  ever 
successfully  extracted.  Whether  in  Natal 
or  Transvaal  the  coal  is  a  National  asset, 
and  the  Government  i--  the  responsible 
trustee,  whether  for  use  or  waste. 


THE  CONSTRUCTION   AND   MAINTEN- 
ANCE OF  SLIME  DAMS. 


Jas.  E.  Thomas  (Past-President)  and 
E.  A.  Ostekloh  i  Member). 

(Printed  in   Journal,   June,   1917.) 


oi  Slime  hams,  which  should  again  he  a 
subject  ol  very  live  interest.  Perhaps  the 
members  present  prefer  to  say  nothing 
about  their  experience,  ,,\  slime  dams! 

Mr.   S.  Newton  (Member)       one   thine   | 

think  might    !"■  cleared   up  '.'    YVhai   at 

— slime  dams  oi  water  dams'.'  As  a  reduction 

man.  I  think  we  should  have  that  mattei 
cleared  up.  We  all  take  it  to  hear,  when 
it  i-  slime  dams,  but  when  we  see  in  the 
paper  t ii.it  three  dams  have  hurst  at  the 
Crown  Mines,  due  t"  the  recent  heavj  rains, 
we  naturally  think  it  reflects  i  a  us.  There 
is  a  difference  between  a  water  dam  and  a 
slime  dam. 


A    METHOD    FOR    FURTHER    REDUC- 
ING   CYANIDE    AND    ZINC    CONSUMP- 
TION. 


By    l;     C.    H.   Cooke,    F.C.S.,   A.I.M.M. 
L<  Hid.  I  (Membi  i 


DISCUSSION'. 

The  Chairman:     We  next  come  to  discus- 
sion  on   the  Construction   and    Maintenance 


Printed  in  Journal,  .  lugusf,  /.'',  . 

DISCUSSION'. 

Mr.  A.  King  (Member):  It  must  be  dis- 
appointing tn  the  aiitlaa  that  tbe  discussion 
on  the  import  ant  subject  with  which  his 
paper  deals  has  been  so  meagre,  and  it  is 
to  be  regretted  that  <  ur  Journal  is  Dot  to 
be  enhanced  with,  and  the  members  of  our 
Society  are  not  to  have  the  benefit  of,  the 
opinions  of  those  who  have  experimented 
with,  and  i;  is  said,  considerably  reduced 
their  previous  consumptions  ol  cyanide  and 
zinc. 

From  the  writer's  somewhat  limited  ex- 
perimental work  in  this  direction  it  would 
appear  that  to  maintain  satisfactory  extrac- 
tion and  precipitation  it  will  no;  be  an  eas\ 
matter  to  reduce  the  cyanide  consumption 
in  tlie  ordinary  type  <>t  plant  below  0-25  lb. 
pei-  ton  ol  ore  treated.  It  ha-  been  found 
by  reducing  strong  sand  soluti.ni  25  in 
strength  precipitation  and  extraction  re- 
mained satisfactory,  but  on  account  of  inter- 
change of  final  wash  solution  between  sand 
and  slime  plants  the  aim  nut  .1  solid 
cyanide  required  to  maintain  equally  good 
results  in  the  slime  plant  had  to  be  con- 
siderably increased,  with  the  result  that  ■< 
"disappointing  small  effect  oii  the  total  con 
sumption-"  (as  referred  to  by  Mr.  White) 
wa-    found:     namely,    L'5  There    would 

appear  to  be  a  greater  field  for  saving  zinc 
by  reducing  the  quantity  of  solution  to  be 
precipitated   to  a   minimum,  and  by   return- 
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is  much  zinc  to  the  boxes  as  thi 

■  •lean-up  will  allow.     The  consump- 

■  i  th  zinc  and  cyanide  must  be  cor 

tier  along  with  the  cost  of  treat- 
mei  ' .  |'  i  and  clean-up  bef  >re  i  m 

■  mica!  i  ■■ 

I  ..i,   h   is  tu  In-  noted 

t  0"02  dwt.  pi  ■  r,  the 

precipitation  solution  means,  in  the 

ordii  oi    plant    '-i  itli    .1.  cant 

slime  treatmi  it  and  I  50%  s  mil  an  1 

.".i '      f.lin        an    increase   in   the   residue   |"-i 

01  dwt  .  equi- 
valent  to  "'"I  lb.  of  cyanide  under  presenl 

COl!    i     ' 


A    LOGARITHMIC    CALCULATOR 


By   1 1    R .    !.'    i  ■ 


< J'rinlel  in  Jour/I'll,  September,  I!'!', 


Mr.    J.    Thorlani    (Member):      \' 

C<  .|ii|iii i  ■ ' 

1  mgl  hj  •  me  oi  estimal  ing  width  and  « al  ne, 

n    tb<   i    tendii      '       horten   same 
be    welci  in  .1        'I  be    author's    assum] 
that  "  it  the   Brun  ;viga   h    I   never  beej 
vented,   our  surveyors  would   be   i 
figure  logarithms  and  !  t  his 

i  elj   t"  prove  m 
\    10  in.  sli<li-  rule  is  used  on 
m  ii.  -   u  it  h    pel  feci 
For  • 

1.     '     •  S       Dip 
12  xn 
in  tl  I  tii.-  coi 

K    falling    into 
h  hile    "Sec    Dip  "    w<  mid    be 
ferred  t<   cli  i\  ing  us  with  onlj 

two  variables    !'    md   W.     A   f 

il  it.-il  iii  d   i-  \   minutes  bj   mull iplying 

i  :  secant  3  of  the  di  of  dn< 

1J  ■  ii     ■  ' 

desire  I :    <  ;/  .  « ith  scale    I 

inches,"  .li)i  30  .  we  have 

I  ~ '  T 

'  ','  •  11547     1392      Multipl;  -    by 

1  1 1 

r  and   V\  it  ivelj  on  the  slide  ml.-    - 

i .  and  haa  tli  r  further 

■  t   the  fi  ition  suppliea 

T 
;  .   •   1  u  hull  is  required 

fi  ir    ummarising, 
'I'll.  marks  on  thi  -  ncj 

..f  -a.  i-'.  u  itii  accuracy  of  calculating  in 
mi   it  and,  and  might  I"-  extended  in 


other  din  lions  •  ;/.,  with  regard  to  tables. 
Many  of  our  surveyors  still  use  seven  figure 
tables   m    the    calcul  itioi  round 

traverses,  where  five  |  tore  than 

sufficient.       The  calculator  would  probably 
r  value  in  a  central  office 
than    <:n    a    mine,    where    the    advanl 
claimed    would    not    :i|'|"-:ir    to    have    been 


ELECTRIC     1  L'RNACE      MANUFACT  I'M". 

«  i'    >ll    l->    AND    DIES    ON    THE 

W1TWATERSRAND. 


By  Q«o.    Ii    M'ani.it,   A  K.S.M,   F  I.C., 
M  1  M  M.   (Past-Presidem), 

ELECTRIC    STEEL  MELTING     PL  \NT 

U\     PUOF.     \V      BUCHAXAN,     B.Sc,      \    R   I 

M.I.E  I        I'  -.   S  \     Institut- 

.  t   Elei  ti      il  1 


1  Printed  in  Journal,  September,  1917. 


DISCUSSION. 

Mr.  W.  H.  Jane  (Mi  •■  The  foil* 

i;.i\  ii  in-  in  use  of  the 

-  and  dies  m  •    W  itwatersrand 

I        perative    Smelting    Works,    I  td.,    maj 

and    the 
membei  -.-it  he   Soeietj  . 

At  the  Simmer  Deep-Jupiter  mill,  dui 
the  year  1!U7.   11")  shoes  ami  100  dies  were 

ere  numb 
nt    the    smelting    works,    and    before    b 
brought   into  use,  I  he  w  eight  -  were  chi 
■  1 1.    mine   scali  -      They   wi  re   pul 
the   1  it  11 -us   I.  '_',  3,    I. 

."1    .-. .1 1.  spi mding    t.>    the    numbers    on    the 

I  dies  « ere  marked  <  n  th 

supplied.     I'.\.i\   ■■'.  >ek  each  se!  ol  dies  was 
tiki  11    ou1    of    th.-    Mortal  ined, 

weighed,  and  tin  The 

tilir    m    all    the    'lies.    arnl 

idering    thai     each    die    was    returned 
always  to   its  ..I.!   |    sition,  wherei 
porte  I  .In  s  No.  3  N< 

1 .  and  so  1  n,  the  weights  of  the  d 

dies    in    arkablj   regular.     A  numhi 

the  dies  broke  round  1  boul 

\    in.,    as    if    the    metal    were    chilled    and 
britt  ""  1  thlj 

until  ly   broke,   ranging 

from   a    I  fe  of    37"2   to   85  7   dayi         rour 

ne   ci  rner  of   the 
during   the   tirst    week,   hut    wi  n    none   the 

■  .  .-mil  wore  down  without  anj   further 
trouble         A  .few   wore   irregularly,  a   I 
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.Wan  Baguley.-  -  /"•    • 


is? 


ping     from     the    centre,     basin 
similar  to  the  manner  in  which 
wore    in    tlit-   days   of    fine   mesh    screening. 
This  rectified  itself  as  the  dies  wore  down 
and    when    nearly    worn   out    were    ol    _     d 
The  riist  lot  ot  dies  delivered  were 
rough    in   casting,   and   near   the   base   were 
full    of    blow    holes,    but    none    of    the 
broke.     The   lite   of  the   dies  tried,   worked 
out  at  7'.''.",     ,  i  the  life  of  imp  rted  di 

equal    weight. 

The    shoe6    supplied    were    treated    in    a 
similar     manner,      but      instead     of 
weighed,    were    measured    weekly    and    the 
loss  of   length    noted.      The    shanks   of   part 
of     the     firsl  signments,     which     were 

broken,  were  badh  honeycombed  with  blow 
holes,  but  the-  shoes  delivered  from  1  >• 
her.    1916,    to    February    28th,    1917,    show 
only    34       broken    shanks   against    35'6 
later  consignments,   when   blow   holes   were 
not  so  much  in  evidence.     The  life  <  f  si 
delivered  during  that  period,  however,  show 
only  51  '5  life  of  imported  sh<  ■  - 

equal  weig    '  58"4      for  the  whole. 

The  difference  in  the  loss  of  shoes  woi 
in  the  same  mortar  boxes  was  very  marked, 
differences  of  2T">  days   in   a    total  of  60'3 
days  occurring,  whereas  the  dies  won-  verj 
evenly. 

At  the  Simmer  Deep-Jupiter  mill  an  S  in. 
imported  die  wears  out  just  about  two  15 
in.  imported  shoes.  The  average  weight 
of  imported  shoes  used  was  300  1-lb. ,  and  jf 
imported  dies  170  1-lb.  The  average  weights 
of  Co-operative  Smelting  Works'  shoes  and 
dies  were  2180  1-lb  ,  ■_     J  1-lb.  respec- 

tively. 

One  set  of  shoes  was  treated  at  the  mine 
They  were  first  heated  in  a 
sm  dl  closed  furnace,  and  then  forged  under 
a  steam  hammer.  They  forged  in  about 
1  in.  in  diameter.  This  sei  oi  shoes  had 
no  shanks  broken,  wore  very  evenly,  and 
save  104'7  .  life  compared  with  imported 
shoes  c  I  equal  «  eights. 

It  has  been  suggested  that  liquid  press- 
ing would  give  satisfactory  results,  but 
experience  of  liquid  pressed  shoes  does  not 
compare   favourably   with   forged   sho 

Twenty-five        shoes        received        during 
November,    1017.   are   now  being  tried.     To 
date,  20      of  the  shanks  have  broken,  with 
i  verage   life  of   16'5   d  13  - 

Of   50   shoes   received    in    December   and 

put    into    commission    in    January,    22       <>f 

shanks  have  broken,  having  an  average 

life  ol    7"6   davs.     One  of  thr'slol  i       • 


had  a  shank  broken  by  the  mill  shift-man 
when  trimming  the  shank  with  a  4-lb. 
hammer  preparatory  to  putting  it  into  the 
the  mortar  box;  another  broke  whilst  be- 
ing  put    i  n.      Examination    ot   the    fracl 

The  Chairman:     I  am  sure  Mr.  .Jane  can 
:    gross    flattery   of   t : 
erned  in  the  manufacture  i 
and   dies ;     but,    •  I  .    this    thine    js 

the  experimental  stage,  and  it  musf   be  re- 
efed that   the  imported  shoes  and    i    - 
we   have   been   using  in  tin-  ,-     mtrj    have  a 
■  derable  number 

nd   them,  and   that    experience,    I   have 
loubt,  was  acquired  a1  I   rable  ex- 

pense.    We   ate    acquiring    thai  ience 

tally  here  and,  no  doubt,  we  shall  cl 
!   bet   er  in  th< 


FERTILISERS. 


By    Allan-    Baguley,    B.Sc,    F.I.C. 


(  Printed    ill    Jot  111  '/,    .V  .     VJ1',  . 


DISCUSSION. 

Mr.  Wm.  Taylor  Hcslop     Mi  mbei         At 
the    present    time,    when    the    world's 
supplies  are  of  such   vital   importance, 
when    South    Africa's   contribution   to   tl 
is  so  handicapped   by   the   cess   tion 
importation  of  fertilizers,  the  authoi  -  i 
is  of  exceptional   value  and   interest. 

Amongst     fertilizers,     phosphates     alvi 
take  the  first   place,  and  frequently,   unfor- 
tunately,   the   only   place    in    farming    pi 
tice.     The  author  rightly    si 
phates      are      widely      distributed      through 
South    Africa    although    nevei    in    any    l1 
mass,  and  usually  low  in  grade.      Dr.  Calde- 
cott     apparently     has     misinterpreted     the 
trend  of  the  author's   statement,    when    he 
credits  him  with   "referring  to  the  general 
poverty    in    phosphates    ot     South     African 
soil."     To  find  a  phosphate  deposit  capable 
■  t    development    into   an    industrial    pn  p 
tion  for  the  manufacture  of  fertilizer,   maj 
he   very  difficult   indeed;    but  on    the  other 
hand,  there  is  no  doubt  that  there  are  i 
areas  of  country  in  which   the  soil  contain- 
quite    a    good    proportion    of    natural    phos- 
phate,   which    is   slowly   assimilated   as 
crops   make   demands    upon    it.     To   real   ;e 
the    difference    between    the    manufacturing 
proposition     and     the    agricultural ; — if    we 
tak?   t'  .  usua      It      sing  of  2  c 

■I,.  t  h   2  0 
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.  ami  spread  it   through   the  i i » -- 1   6  in. 
ofl,  that  soil  would  contain  onlj  O'l     - 
phosphoric  oxide. 
Several  years  ago  I   \isiteil  the  phosphate 
deposits   ;'t    Weenen,   and  hat    they 

parseh    distrihuted   boulders   in 
the   Ecca   shales,   i.e.,   in   the  characteristic 
I  the  lower  port  ioi  I 

I M    form,    t  he    no  lules    remind    one 
much   oi    the   cla.\    iron-stone   in   shale 
beds  "I  t  he  Bi  it  ish  ci  i  I  ions 

luit  in  colour  tli'>  are  different,  blue,  green, 
rmples  yellow   shades  showing  according 
mi. unt  ni  oxidization. 
Sincr     then     I     have     found     phosphate 
nodules  scant  in  quantity,  but,  in  the  same 
I       .  shales,  very  frequently  indeed,  and  al 
in    X.it  .I   and    Zulu- 
land. 

i     i  eful    :i  ud     rrequen)     inqu  rj     am  nigst 
lers  has  proved  to  m\  ent  ire  su  I 
in  nearlj  even  di  I 

shales    are    found,    the    soils    derived    there- 
from nsidered    as    fertile,  and    very 

_ii i«  iiil'    crops         I n 
i  hesi  -   use   no  nit  ificia) 

fei  t  ilizei  -.     nol  i a  use  t  liej  are  uiipn  - 

and  lacking  in  enterprise,     but   because 

the\     have     fi d,     without     knowing     the 

ii    why,    that    purchased    fertilizers   are 
unnecessary  . 

M\   observation  eked 

;    practical    t. 
ratlin    than    chemical,    and    I    would 
i  hat    \\  hen    a    pro]  .  \    oi    South 

Africa    is   undertaken,   as    it    must    he,    that 
u Id  be  ba  i  in      i  ather 

t Inn  i ihical,   and    even    -  >il    anal} -is 

should  carrj  ilogical  01 

Because  of  out   high  altitudes,  areas  ol  allu- 
vial - 1 1 1 . 1 1 1   and    infrequent,    and    t" 
extent  t  ban  in  m  .  our 
d   from  the  geolo- 
gical fi  i'ii  it  ii  ,ii  ',ii  u  liic-li  they  rest,  or  which 
is   neat \\    .nl|  ici  nt.      In    c msequence, 
I"    eithei    comparativelj    rich   in   i 
phosphates,  potash,  or  lime,  or  exceedingly 
m    either    one    or    all    three    oi    I 
Is,    dependini            t  he    mineral    con- 
i.  ni 

The   nat  ui  il   inference   from  t  he  abi  >\  ■ 
n   ii    il    iiniii    wai    .iial   economic  causes   we 
liable  i"  lake  the  fertilizer  to  the  soil, 
then  we  miiBl  take  the  crops  to  the  -"il  that 

IS     all  L-adj       lei  tlll/eil      li\       II   it  llle. 

I'nt.'i t unatelx  we  at  present  frequently 
s>  larg<  anas  , ,i  fertile  land  either  totally 
or  verj    sparselj    cultivated,   and   elsew 

-in;.,    but    inadequate- 


ly  informed   fi  rmei   trying  t<>  cultivate   I 
land  that   is  i  nl\  adapted 
With  the  information  that  woul 
available'    from    a    systematic    s,,i|    juney, 
economic  conditions  would  gradually  cha    - 
that.  culturist    would    seek,    and 

pay,  higher  prices  for  the  kind  suitable  for 
crapping,  and  the  grazier  would  move  t" 
areas  w  here  land   prices  ivi  -"li- 

able. 

In   suine  districts  tins  process  oi 
and  adaptation   is  already    in   process       Ex- 
perience lias  shown   \\  hat   scii 
i  ■ ,  slow  tn  teach. 

I   have  remarked  on   the  seurcitj   ••!  allu- 
v  ml   land   in   Sunt  b    Virica       '  '■  mpa  red   with 
total    area    this    is    true,    but     iievertl 
•     main    alluvia]    tlats.       Ii 

nt     rainfall,    these    tlats    Hre    frequently 
ir.ii  nsequenth    useless  for  cultiva- 

tion.     In  the  areas  thai   are  better  u . 
verj  i  ly  the  alluvial  flats  are  water- 

'I  swamps  and  oi  no  use  for  culti\ 
because    "I    the    •  vegetable    a 

which    make   the   land  Yet    these 

lands    are    frequently    verj     rich     in 
Ii  inn  us,  anil   therefore  in   i 

Increasing  p  laud  are  dail)    bt 

ing  i  ti>  the  pomt  at  " hion 

it    would    be    pn  Stable    t.,    vent ure    thi 
pi-use  ut   drainage.        I  (rain   p  |  now 

available  "t   Smith   African  niunufuctui 
reusonabk      prices,     and     in     main 
monej    -pent    on    pipe-    ami    labour    wotdd 

as    good    a    return    .is    ini|ie\ 

artificial  fertili 

In  lin  matter  .,i  fertilizers,  if  the  moun- 
tain «ill  not  go  t.,  Mahomet,  it  maj  be 
profitable  for  Mahomet   t"  l'"  t"  the  moun 

\\  in.     the     interest     that     is    now     I  • 

ii  in  the  development  ol  South    V 

industries    and    manufactures,    then     seems 

to    be    room    for   nn    association    "t    applied 

nee    in    South     Mil,  Sp<  h 

new  1 1  Kin  I  mi  .  ma\    1 .  \\  ith  some  dirndl 

est  to  the  Council  that  the  doors  ol  this 
t\   be  kept  sufficientlj   wide  open,  thai 
it   n,  ble  to  till  that  I 

Mr.   Jnhn    Wat5r>n      Mciubci 
I     would    like    to    explain      partlj     for    Mr. 
I,   j  ui.  j  -    beui  tit  I    that    the    writ<  i 
interesting   contribution,    Mr     Heslop,    who 
is  an  old  acquaintance  ol   i -.   is  the  son 

..I    (1    tanner,    and    has   taken   a    greul    illti 

in  farming  and  horticulture  himself,  al- 
though a  colliery  manager  bj  on. 

I    ,    mi  ,  i  inc   then   terminated 
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Correspondence  and  Contributions. 


Loss  OF  CYANIDE    BY   HYDROLYSIS 


I  venture  to  call  the  attention  of  mem- 
bers to  a  paper  on  this  subject  by  Worley 
and  Browne  (J.  Chem.  Soc,  London,  1917. 
p.  1061),  in  which  the  authors,  as  the  result 
ot  direct  experiments,  give  data  for  the  per- 
t  cyanide  hydrolysed.  The  new 
results  are  more  than  twice  as  high  as  those 
which  I  published  three  years  ago  in  this 
i    -nit  of  calculate  n  from  the 

--  ciation-constanl     of      Hi  X      I  this     J ., 
August,   L915,  p.  9).     This  discrepancy    i 
awaits  explanation. 

In  my  calculations  I   used   KHC5      L3h  1010 

the   ■  ven   by  -las.   Walker  for  18c   < '. 

,./.    Clu  m.    So     .    I     a  I   a,    1900,    p.   20).     I 
now  rind   that   later  American   workers   . 
the   valui    as   7     In1",    which   when   applied 
to  my  figures  would  multiply  them  by    %   ' .  • 
or  1"36. 

The  coustanl  found  by  Worley  and 
ne  should  theoretically  be  equal  to  the 
ratio  of  the  water  and  HCX  constants; 
hence,  taking  water  (al  25c  C.  or  so  ts  hav- 
ing the  constanl  12-^1013,  their  value  for 
the  ratio,  viz.,  4"8-^103  gives  by  dii  - 
2*5-;  10'°  for  the  corresponding  HCX  cm 
stant,  a  value  much  lower  even  than  the 
American  determinations,  and  quite  impos- 
sible to  reconcile  with  the  direct  work  on 
the    strength   of   HCX"   as   an   acid,    and   its 

electrical     C<  '1  idilct  i  \  it  v.  I  :  Weak     points 

in  Worley  and  Browne's  work  are  (1)  the 
poor  contact  between  lis  and  absorbents, 
and  (2)  the  assumption  thai  picrates  abs 

HCX   instantaneously  and   quantitatively. 

It  is  quite  possible  thai  the  air  which  was 
bubbled   through   contained   a    trace  ol    <  0 

— and  even   one  pai     in   2 0  would  make 

a  difference— and  that  absorption  of  ll<  \ 
would  have  been  improved  by  having  free 
NaOH   in  the  indicator  reagi 

From  the  practical  point  of  view  I  think 
thai    the  true  perci  nl  ige  of  hydrolysis  in  a 
0"  1      cyanide    solu  ion    i  calculated   a  -    K<  X 
is  not  more  than  :•!•-!      (W  I   Browne 

give  .VI    ,  in \    1915  paper  gives  -' 1     I,   bul 
as  Woi  ley  and    Browne   pr<  ipo'se  ti 
full  investigation  oi   the  si  I   gold  in 

I   think'   the-  eli  ir  up  this 

disci  ■!■  Oic-v  tii  -l  . 

James   Moir. 
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CHEMISTRY. 

German     Wab-Timi     Expi  dii  xts. 

n    into    the   constitution   of    coal    l> 

K  i  ser  Wilhelm  Institute'  has  resulted  in  the 
development  of  methods  of  treating  it  with  liquid 
sulphurous  acid  at  ordinary  temperatures  to  pro 
dure  a  new  golden  yell  m  oil  of  good  body,  frei 
from  odour,  suitable  for  lubricating  and  other  pur- 
poses; the  output  i~  5  kilos,  ill  Hi  I  per  m 
ton. 

stillation. — Another    p  .'eloped    is 

the  distillation   of   coal    with   superhi      ed     ti  im    I 
produce    a    tar   containing   entirely    different    consti- 
tuents  from   those   given   by   tar   obtained    from   the 
usual    gas   and   coke   oven    linn     i  i:    -    new    tai 

contains    petroleum-like    oils,    lubricating    oils    and 
paraffin. 

A    process    has   also    been    e>  lived    for   producing 
illuminating  oil.  similar  to  paraffin,  from  the  n 
thalene  obtained   in  the  ordinary  dry  distillation   of 
as   carried    out    at    ga  md    coke    ovens. 

The  treatment  consists  in  subjecting  the  naptha- 
lene  to  high  pressure  in  the  presence  i  t  a  cal  ilysing 
aluminium  chh 
'Note  by  translator:  The  use  of  the  latter  as 
a  catalyst  is  well  known  in  petroleum  'cracking' 
processes. 

Finally,   it   has    been    found    p — ible,   by  tie. 
the   coil   as  a   whole   with  ozone,   to  convert    it    into 
a    compound     soluble    in    water,    thus    opening    the 
way    to    further    chemical    treatment,    the    import- 
ance   of    which    cannot    be    foreseen. 

There  process  s  are  applicable  to  bituminous 
coals  (steinkohle),  but  great  progress  has  also  been 
mad?  in  the  treatment  of  lignite  coals  (braunkol 

These  brown  coals  are  abundant  in  the  central 
part  of  Germany,  and  are  largely  used  in  the  in- 
dustrial centres  near  Bitterfeld  and  Halle.  A  few 
of  the  largest  concerns  utilizing  the  cheap  brown 
coal  are  Hirsch  Kupferwerke,  Deuts  he  Erdol 
A.G.,  Bitterfelder  Elektrowerke  (H.E  G.),  which 
electrical  energy  in  luge  quantities  to 
electrochemical  works.  The  Riebeck  Mining  Co. 
have  huge  plants  for  the  recovery  of  tar,  paraffin 
and   mineral   oils  on   a   large  scale. 

Burning  Oil  from  Worthless  Tar. — The  Deutsche 
Erdol  A  G.  have  succeeded  in  developing  a  process 
of  treating  brown  coal  in  a  producer  which,  in 
addition    to    furnishing    powi  '       lie  _ee      with 

ot  of  sulphate  of  ammonia,  also  makes  use 
of  the  previously  worthless  tar  by  extraction  of 
burning  oil  for  the  use  of  the  Navy,  lubricating 
oil,  and  paraffin,  while  from  the  residue  is  pro 
duced  coke  suitable  for  the  manufacture  of  carbon 
electrodes  for  electro-chemical   purposes   (i.e.,   pitch 

The  extracti E  oils  from  brown  coal,  whicl 

now    being    thus    carried    on    in    two    large    plants 
i-  and  Regis,   is  of  great   importance 
for   German    wai     need  \    •■  ently   dis 

the    yield    i  I    i  zokerite    (montan 
i.l   from    12       tn   ie  in  ly   double 
that    amount,    and    in    additi   n    a    quantity    of   low- 
al  hei    i  reatm  nl   is  obtain- 
ed  as  a   lo  product. 

The  output   of  gas  from  the  distillation  of  b 
coal    has   also   bei  n    improi  ed,    and    is    <  t  ini  mitted 
over  considerabl      I  for  power  and        hting 
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i  ■  u  ml   that    under   existing 
A  lions  it   does  not   pay  to  transmit   gas  beyond 
a    hi  k il..i  idius,  though  tin,  is  likely 

be  improved   upon   in  the  near  futui 

i   made   in  tin-  treat 
ment   of  mineral  oils,  mi 

:  inrless  and 

edible 

bul     little    I.  i     i. published 

Sufatitutt    Metal         \  Foi    tin-   bvb- 

i  hetic   proi  n\  i  nted   1.-. 

Andiessen   and  indel,   ami   i^  an   imj 

i  he   Birkeland    i  hich   has   so   far 

;to  the  low 
employs   air    i\ 
Birkeland   i 
•  1.1 
In  il.'    Beld  "i   metal   working  much  progress  has 
mail''  in  metals, 

Alu 
mini"  rlj   used, 

ally  i  i  .   though   for  the 

1  lines  must  depend  upon  iron  ami  »i 
tin-  m  II  tin-  aluminium 

available    is   used    for   tl 

present   high   i  tais  has  i 

which 
ii    |'ii  ".  iously    ili'l    m 

being 

■  I     hunt     I 

it".  u  ben   I  \  isited  the  M 

field   Copper    Works   in    I'M  I.    I       u    told   that    tin' 
i.ii-     •  worked  the    lowest 

,  and  tin 
[lun  The  atten  dui  e 

aluminium  from  'lay  ha  owned   with 

i     will     inal       German;      indi  pendent     "I 
pplii      ..I    bauxite    in    the    future,    which 

n  imic  il    lin  ntenl    lias 

reduced  f 2'5      to  l'S  (Note  by  ti 

New  iously   worked  bj   the  Gei 

man    worl  is    mined    ami    - 

i  I 

mine,    which    were  also   worked    by   German}    t"   a 
limit  ed  ind  4*5 

\    proi '  been    developed    I 

rid  i    ball  from  tin-  nickel 

mil    i 

Synthetic    ffubbt  i      The 

ibbet    also  a]  bi  yond    tin' 

■  ii    a 
commercial    Bcale,        The    basis    "f    tin-    pi     ■ 
apparently    acetylene,    which,    by    tin'    addition    "f 

I  In'      CI  "I      ' ' 

mplished   by   tin  '■  out    bj 

t"i   tin-  textile   iml 
from  become    "f 

1 1  ..  t In-   produi  1 11  >n   "f   i 

ke    the   pi 

goodi  likely    t" 

in  ■                 compel  itor  to  jute  ami   hemp. 

III.  u   mainly   with    tin' 

al  till.  I  .1        I 

dbumen,  edible  tats,  eti   .  as  well 


as   mechanh  al   d  .  iboui    in 

cultural    ami    other    industries."     Ii.mslat.il    from 
A',  ui      Zuricher     Zeitung.—Tht      .1/ 
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EBXINATIO  DMIUM     MH>     VANADIUM     IN 

Steei  Phi    determination   "t    vanadium    in   pre- 

and    '  bromium  ed    rather 

'''"i'  "'I     <■  The    method     herein 

i."il  has  proved  satis! 

and   -i 1      i  redit    t"i    priority  for  tin    determina 

romium   is   due   t..    Phillips'   ami    If     E 
Walters.  +  Tin-  determination  of  vanadium  is  made 
chromium   has   |  Tf,«-   vanadium 

phate,  tin   ■  which 

■  !   by  ammonium   persulphate,     The 
ilium   i,  then  oxidized   bj    standard    potassium   pel 
manganate,    from    which    the    percentage    oi    vana- 
dium  ran   readily    bi 
Chromh 

phuric 
itv   mixture   added         II. 
ipplied   until   all   action   ceases      If    vanadium 
is    present    .'■   cc     of    syrup   ..f    phosphorii 
added      Then    10   cc.    ..(    niti  ii    a.  id 

dded  ami  i  until  tin-  fumes 

'-  i.f  tin-  beakei   are  then 
dilutei  olume  "f  approximately  .'inn  ,,     with 

iter,   tin-   solution   then   heated   I 

im   persulphate  dded. 

I"  .I.    I    C( 
I'h'il.     ami 

boiling  continued   until   tin-   pit 

ami      until      persulpll 

minutes).        Then    tin-    solution 

with 

termined  b)   titration  with  si.,. 

'       ami nun     sulphate     ami     staiuliiil     . 

sunn    pern  reus    ammonium    sul| 

-til    chromium 
cc.    fn  mm    perms 

n  'i'  addi  'I    from    a    burette    until 

iiimv  a  pink  i  l   f  ide 

upon   '  -  ni  inued  I  (    \  anadium 

tin'  pink  colour  will  Blowly  fade,  owing  U 

ii. i. hum      \\  in  n  tlm  \  inadium 
npletel)  oxidized,  however,  a  pink  colour  last 
i  at.-  i-  obtained,  which  is  the  end  point. 
I  hr   pei    .  i  m  bl  lined   bj 

ductin  u  tin-  ferrous  ammonium 

ite  solution,  tin'  same  volume  of  wat<-r  I 
i  ■  'I       I'1"    differe i bic  •  ent 

I  In-     VI 

II  mil    ilrl.'i  tl  '  I  In-    Vnlun 

permanganate   equivalent    to  tin-   chromium    in 

and  is  multiplied  by  the  value  of  1  cc.  "f  pei 
manganate  solution   in  tei  am, 

\  fi.  i    i  bi    ■  hromium   ' 
mined,  5  cc.  of  itely   A'  20  ferrous  annuo 

idded.       Tl iti-nts   of 

then    stirred    thoroughly,    after 
In  . c.   i.f  ammonium  persulphati 
added  about    one    minuti 

permai  ■ 

added    unt  il    a    pink    ■  lh  it    rem 

■  1     T\  n  h  cubii    rrnti 
meter   used   i     equivalent    t..  O'l        vanadium 

i  sis 

A   blank  determination  Should  he  mule  either  on 
plain  .1   containing   about   the 

\  v      II      p|i     i    ....     I    ...  ».  '.,■' 

'■  : 
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chromium  content  as  the  sample  being  analyzed. 
The  blank  obtained  is  equivalent  to  Erom  0"02  t  i 
vanadium  and  is  constant.  The  ferrous 
ammonium  sulphate  and  ammonium  persulphate  is 
sufficient  to  take  care  of  vanadium  as  high  as 
< '  tin  :  for  higher  vanadium  more  of  the  above 
chemicals   should    be   added. 

<  'I  mini  am. — Potassium    permanga- 
nate.   -ii',1    gm.  ;    water.    1,000   cc.      One  cubic    i 
meter    of    normal    potassium    permanganate    equals 

733    gm.     chromium,     but     potassium     penn 
nate  equals   1%   of  the   chromium   required   to 
come  the  green  colour  of  chromic  sulphate   in   solu- 
Hon.      Therefore    0'0175    times   the    normality    of    the 
permanganate  divided  by  2   (2-gm    sample  taken  fin- 
analysis)   and   multiplied  by   100  gives   the   value  of 
1      cc.     of     potassium     permanganate     in     terms     of 
ium. 
Sulphuric     acid-silver     nitrate     mixture:        Silver 
nitrate.     55     gm.  :    water     330cc.  :    sulphuric     acid 
I     1   .   670  cc. 
Ferrous    ammonium    sulphate,     196    gm.  ;    water. 
CC.  :    sulphuric  acid    (1  :  1).    100   cc. 

!  Pol       :um     permanga- 

l'21    gm.  :    water.    1.000   cc.     One   cubic  centi 

equals   01%    vanadium    when    2    gm.    sample 

are  taken   for  ana  H.    L.    Hahnek. — M 

luryicnl   "ii'l   Chemical    Engineering,    Sept.    1.    1917, 

i     A.    \\ 


METALLURGY. 
(  barcoal    Precipitation    of    Gold. — "  Precipita- 
tion of  gold-bearing  cyanide  solutions  by  means  of 
powdered     ch  trcual     was     adopted     at     the     Yuanmi 
mine.    Yuanmi,    W.A  .    after    exhaustive    labor 
experiments. 

The   first    stagi      n   tin-    i ;ess   is   the   preparation 

of  the  charcoal.      The  best  results  are  obtained  from 

charcoal   recovered    from   the    water   seal   of   a    down 

draught   gas-producer  in   use  on  the   mine,   in  which 

ii     d    as    fuel.     This    chari  oal     is 

i    product.     The  precipitating  agent  in  chai 

.  ided   _   -      Quenching  while  red  hot  produces 

the  best    results,  and  probably  the  reason   the  waste 

ei  i     >al    has    given    the    highest    ie- 

covery  of  gold,  per  lb.   of  charcoal  used,   is  that   a 

-    is   drawn   through  the  char  in 

the    hearth    of    the    producer    before    the    particles 

drop   red   hot   into  the  water  seal.     The  charcoal   is 

washed   free  of   ash   in  a   cradle   arrangement,    in    a 

vat  of   water,  and  the  clean  product   is  placed   in  a 

cylindrical    mill    and    crushed,    in    one-third    of    its 

weight    of    water,    with    steel    balls    for    about     is 

hours.     The    degree    of    fineness    to    which    charcoal 

should    be    crushed    must    be    determined    by    com 

parative   precipitation   tests  ;    all   must   puss  through 

■  "    !     screen    (I.M.M.    standard)         V 
ments    have    shown    that    wet    crushed    charcoal    has 
five   times   the    precipitating   power   of   dry   crushed 
charcoal,    and    the    finer    particles    have    a    greater 
efficiency    than    the    coarser    particles,    even    of    150 
product. 
The    charcoal    sludge    is    fed    into    three    M 
Edmands   precipitation    units   by   means   of   a    i< 
fugal   pump.     The   precipitation   units  are 
with  filter  frames  of  the  vacuum  typ  I   4   in 

centres;   the   agitation    of    cyanide    s  lution,       ! 
gravitates  to  the  units,  and  of   the  charco  1   slud   e 
is  effected  by  propellers  attached  to  a  snindlp  whi"h 
Ives    in    the    lower   portion    of    the    precipitation 
unit  at   ISO  revolutions  per  minute.     The  units 
charged   with  about    300   lb.   of  charcoal  sludge   (dry 


weight  .     Befi  i     forming   is  started    Hi"   pulp 

is  thoroughly   agitated    by   the  propellers.     To   on 

:.  while  the  process  is  n,  the 

vacuum  is  periodically    shut     ff,  the  cakes  dn  ■ 
and   the  sludge  thoroughly  agitated. 

The  capacity  of   chat  coal  to  precipitate       >ld     i    n 
decrease.-..      The    pro, ess    is  n    in 

two    or    nil  The    cyanide    solution    drawn 

off  from  t1  !    is  delivered   by  tin-  vacuum 

to    a     storage    vat.     V  In";-  e     it     Bows     I  i    I  he 
unit,  and  so  on  to  a  third  unit 
if   necessary.     When   the  charcoal    in   the   first   unit 
has  lust  its  power  for  rapid   precipitation  the 

id  unit  is  still  little  impairi  d      The 
lutions   is   then    i  d     and   the   i 

mum  precipitat  i  ;en  quantity 

I       ["he  follow  ing  is  a  typical  d 
am  : — 


- 


id.   : 


Head    value   i  I 

;  st 

it  ion. 

precipitation. 
Tail    value    of    solution     I 
:tion. 

The  amount  of  gold  precipitated  (2,000  lb.) 

of    mu1  t]   averages      I.  770   nz. 

There    is    never    any    trouble    in    passing    all    the 
us   Erom   the   plant  throu 
units;    theii  j    has  not   been   definitely  d 

mined,   but   exceeds   300   tons  daily. 

When    the    precipitating    power    of    the    charge    in 
the    units    is    oeai  ing    exhaustion,    a  d    by 

_.    the    plant    is   cleaned    up.        A    charge    lasts 
according    to    the   amount    of 
gold  r  in  the  solutions   |  through   the 

units.     Precipitation  is  not  directly   proportional   to 
but  rich  solutions  more  speedily 
exhaust  the  power  to  precipitate  rapidly.      To 
up,   the  vacuum   is   released,   the   cakes  dropped 
emulsified    by    the    pi  The    sludge    is    run 

into  a  concrete  vat   beneath  the  units  and  the  mois- 
ture   removed    in   a    clean-up   press   of    the   ordinary 
While  damp  enough   still  to   bi  •  the 

■  itate    is    placed    in    lumps     in    braziers 
strutted    of   strong    wire   screening.    {    in     aperture, 
and   burned  to  an  ash,  a  process   which   take: 
a    day   and    a-half   and    is  carried   out    in   a    lock-fast 
chamber.     There   is   practically   no   loss  by   dusting 
1  '        ish    which    remains    to    bj 
smelted    amounts   to   about   one-third    of   the    wi 
of   charcoal   fed   into  the  units 

■•■•■   is   no  trouble  in  smelting  the  ash  with   the 
usual    fluxes,    and    thi  n    c- n  ih'es    is    much 

less  than   from   zinc  precipitat".      The   smelted 

■a  kiblv   pine      P  nm   clay- 
lined  Dots  ■  old  worth  £4  2s   6d.  per  o 
and    f'-om    eraphite    pots    the    gold 
£4    Is.    per    oz.     Using    zinc    as    a    pre"ir>if''tn1 
bullion    produced    from    the    same    a  e       ' '  ■■  ■    cor 
Mold    only    be  up    to 

►  om    P3    8s     to   £3    12s.    per   oz.     The    finer  gold 
ned    from   oh-p-eo'l   effects  a    coi 
i   ii>ii!    and   mint   chic 

to  the  use  of  charcoal  pri     "-t-Mit  this 

I     of     th»     treatment     plant     ws     n 

e   if    anviety.        The    trouble    in    pr'Wratation 

from    ib'    presence   of   antimony     nd    ■•rsenic 

in    the   o-o.      With    the    ordinary    zinc    shaving    as    a 

precipitant,     tail     solutions    from     the    b  ■•  •  s     were 

'    erratic,    and    at    times    alarmingly    high.     Ex- 
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,„.,.„  i    work   u..iil<!   b 

a    powder,   and    to 
ork    cheaply    and    effectively    t >■«-    mine 
,,,,-t;, .  tli     s       K     Byi   n   M    in    and    H     R. 

the   precipitation   

1  'I  by  tin-  Bame 
..:,!.       I  he    pi 
has    been    in   o|  i    about    a  -I    has 

metallurgical!)     and 
all  Vt  '    ""'    th< 

ibout   1       per  t f  ore  >>    it   d       \ 

furthi  :'     brought     about     bj 

ol    tin    on 

■hull 
,uld   nevei 
obtained    by   charcoal    prei  i|,it.,i 
A    '  '        II 

_.    about    tin-    pi 
whii  li   is  wortl  md   that    is 

i. mm  and 

any 



put    back    int"   the 
matter  t"  determine  just 
put  back  a   shortage    in 
I  he  .  I<  .in  up  i-  much 

simplei    a   i  '  "!'  "'   ;" 

■    ft the  follow 

l.  Take  out  all  zin< 
il„.   uo  in   out    boxes,   and   put    back    portion 

d    niii-.     - 

Sipl 

.ml  dr>   /in<   slime.      I     Roast 
i. -It. 

I.   Run  out   cl 

slud 

.    I, inn  quiti    rei 

Add   flu 

■  : — 
I 

qu '">    shorts 

gold  elected         II       G.      WaLTi 

■  i  Mining  /.'■  i'ii  w,   \ 
1917,  p.    18        II     A     V\   i 


minim: 

Minim.  I'RUBLI  MS  ON    i  HE   RAND 

I  ,  anspoi  t   of  in  iti  i  iah  underground  on  il»'  I 

bj    hand 
hauls  are  commonlj 
m   that    has 
i,   I, ,ii   electrii 

i    ii.„.,   whili    •  cpi  i  inn  nts 

with   the 

i    to   allow 
Geduld    ropi 
i.. i,    and    at    the    Moddet    Deep,    with    a 

Electrii 
I2057d.    per  ton   but 

i    d      n   i"   240 
It  .   but    the 

frown    Mini 


t"ii- 
1 1  ins  t '. 

Electric   locomotivi  124,535 

locomotive  30,911  17 

!    rope  lit 

<   battery  1  11 

These    figures  estive    only,    as    thej 

not    take   into   account    the  I    varying   ilis- 

and  conditions.     In  _•  the  trant 

,,f  materials  with  especial  rk  above- 

ground,  in.   Schmitt'   has  given  much  interesting 
lulag  ted    out    its 

limit:,  t 

Ha  the  Kami  full  ,,f  the  euro  nl 

that    it     is    the  •  minently    of 

mining,  it  was  somewhat  of  .i  Bhock  to  find  the 
small  am, .niit  of  ore  hoisted  per  daj  per  shaft. 
Ii   has  already  been  shown  thai  only   five 

companies    that    treat    e    t1 

of   t  hi  >■■   pull    from    more   than 
Bhaft.     Nearly  half  the  compai  stent  with 

0    t,.,,s    per    month    and    a    man 
who   delivers    60,000   tons    per    month    through 
shafts    and    at  time    hand  in, I 

supplies,  considers  that   his  record   is  exceptionally 

["1  sin  pi  ising    in    tliai    the 

■  iil\   dry,  they  require  little  timber, 
and   i1 

thai  depths  are  com 
able,  but  in  hoisting  it  is  the  starting  and  sto] 
that    ■  time.     Increase    in    depth 

ly   t  he   time   led    t,,    I 

a   skip   t<»  the   Burfa  e.     I'-       ■  ,\    of   comparison    it 

may    l„    i i  ion 

i  BOO   I         000   tons    in 

of    2  100    ft         i  olliei  ii  -    in 
Illinois   hoist    S00  hour  fi  im   a    depth   ol 

7mm  ii  mbered  that   in  colliery 

j«  ,1       The 
itii  ,i     '  opper    Co.     in     Arizona,     using    twin 

shaft  ng  in. Mini  to  1  1,1 ton     pei    d 

14  hou 

ng  is  ,1 automatically  bj    mi  0  li  p. 

direi  t-current  n 

bet  M    Btarted,    continui 
lly-filled,       self-dumping       skips       until 

i    until   some  ,,i f   the   nun.. 

Fety-mechanisms    s    into    play.       To 

return  t"  gold  mining,  it  may  be  mentioned  that 
the    new     hoisl  ii  Ti  eadwell    in 

\  lesigncd  to   handle  5,000   tons   pet    daj 

from   a   depth  >>f   3.000   ft      li    is   not    intend, 

el  he    s.im,-    as   on    the 

but,    having    in    \i,'w   thi     jreal    expet 

•  io    little 

h  hen  stt  iking 

■    rith  Rand  ded  by 

the    K  imbet  ley   dian  It  tl       Du   Toita 

Pan  7,024  I  c    ft.   in  '  hours 

i   at   another  t  ime   B,878  I         in    10 

Vt   thi    Wessi  It from  nv<i  ft  . 

ted    in    10    hours    35    minute*. 
While  methods  here  can  hardlj   !■•    I 

I   , n   lih,r  to  th(    Rand,    it    does   »ei  m   t.    !„■  .i 
fair  -In     Rand     engineers    d 

■    i nil  advant  ige  to  be  taken  ol 
existini;    pi  ml    and      I    "         It  1 1  u  •    thai 

|    to    1„.    opi  i"  ,1    and    it 

Would     111,1     IK  '  I  111'     if 


I .  i. 
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existing    shaft  The    low    rate    of 

1 1 1 . i - 1 i 1 1 •_;    is   not    due    to    p winding-engines.     In 

the  mam  these  are  excellent  and  thoroughly  in 
keeping  with  the  high  standard  of  construction 
set    by   the  median ii  j      ers,   but   they   are   not 

:tii  the  arrange 
bring 
ing  it  to  l he  shaft  and  for  this  tne  principal  respon 
sibility    rests   "ii    t lie   men    who   direct    thi 
the   ni 

In   consequence   of    using    public   money   in    l;.uid 
mining,  it   has  become  a  settled   policy  t 
industry  tl  stabil- 

ity   and    regularity.        I  suit    is    thi 

plan    of    developing    far    ahead,    so    as    to    create    a 
reserve  of  ore.     Another  is  the  insistence  on 
rm   monthly   returns.     It   seems  to   be   thought 
that    it"   the    returns    went    up   and    down    the   share- 
ders   would   her.. me  unduly  anxious  and  that   an 
unhealthy  amount   of  speculation   would  be  induced 
The   responsible    managers   also   fear   that,    however 
honestly    they    might    act,    the   public    would    always 
believe  that  the   a  rad         is  being  manipulated  with 
a  view    to  the  market   for  shares  and  that   they  were 
makn  out    of    prior   knowledge.     There    is 

thing    in    this.      It    is,    however,    by    no    means 
in     that     the     shareholders     are    as    concerned 
about     monthly     returns     as     is     thought     or     that. 
ted   that   they  have  become  so.  it   is  not   largely 
the    result    of   education.        What    the   sharehi 
want  nds    and.    unfortunately,    these    have 

been     by     no     means     as     regular    as    the   monthly 
returns     of    output.        However,     in     practice,     the 
-•    pains  are   taken   to  mine   to  the  averagi    ol 
ire.     Formerlj    this    was   less  closely   done   and 
t  only  of  the  gold  extracted  was  declared,  the 
_    placed   in   .;   secret    reserve.     Then   it   be- 
came   the     fashion     to    publish     the    reserve,    aftei 
which   there   was   nothing    for  it    but    to   discard    tin 
tice.      So    that    was    done— nominally       Actuallv 
happened  was  that  the  visible  reserve  became 
invisible.     It    retreated    to   the    amalgam-safes,    the 
and  the  stupes:    it   is  there   to-day   and 
is    used    regularly    to    equalise    returns.     The    Rand 
banket    is    by    no    means    of    uniform    value.        The 
Erom    day    to    day    as    in    othei 
-.     At   one  mine  where  I   examined   the  assay- 
sheets,   the  Hie  sent  to  the  mill  varied   from    I  dwt. 
:  •    Ifi   dwt.    per  ton.      In    two   days   it    jumped    from 
7   dwt.    to    16   dwt.,   and    yet    the   manager   must    - 
arrange    matters    that    each   month    checks   with    its 
predecessors    at     about    6"o0    dwt..    which     is    the 
established  grade  of  the  mine.   In  another  property. 
treating  ore  averaging  a  little  above  65  dwt..  there 
are   areas   sufficiently    large   to   supply    the   mill    for 
months  at  an  average  of  over  30  dwt. 

The  policy  of  workin  r  to  an  average  grade  month 
by  month,  necessarily  entails  keeping  open  a  large 
number  of  stopes.  it  also  requires  frequent  shift- 
ing of  men  and  a  constant  re-arrangement  of  work 
Stround;  in  the  ore-house  it  leads  to  the 
difficulties    of     which    mention    has    already 

Perhaps  it   is  worth  the  price,  but   it   would 

ting  ti.  know-  exactly  what  the  extra 

\i  i       ximate    estimates    made    by    men    on    the 

ground    vary    from    fid.    to    I2d.    per   ton.      It    would 

entirely   possible   that    the   cost    is  even   larger 

if   all    items  be    taken    with    account.      There   is   also 

the  loss  of  interest  due  to  rich  ore  remaining  under- 

nd.         There    would    lie    many    advantages    in 

adonting  the  policy  of   mining  the  ore  as   it   came. 

-  |    long    as    it    was    above    cost    in    grade.      For    one 


that 
it   is   |  back  and    re-work   stopes,   are 

lily  a.  potential  danger  from  possible  squei 

hut   an  actual  in    ilia:  rfere    «  :th  effei 

tive    ventilation.     They   are   full   of    dust,    which    is 
stirred     up    by     blasting.         If    an  ild     be 

promptly      and"     fully     worked,     and     then     tilled     or 

-   underground  .  ould  !»•  gi 
impro 

A     regards  ventilation  in  general,  the  band  n 

have    still    a     lung    way    to    go         \     saturated    atmn- 

'   temperatui  I .   are  destruc- 

say   nothing   of    health,   among 

the    «  re  places   where  such   con 

lain.     The    mines    are    just    beginning 
he  systematically  ventilated  but  the  companies  have 
•     taken    ventilation    needs    into    intimate 
■  at    in    laying    out    underground    work.     They 
are  about   in  the  stage  that  the  collieries  were  when 
they  tried  to  work  mi  a  single-entry  system,  a  plan 
long  since  abandoned.     Having  in  mind  tin-  greater 
cost    of    driving    in    quartzite    than    in   coal,   a   com 
plete    system    of    double    entries    seems    out    of    the 
'  ippings,    doors,    and    brattices    are 
not,   and   with   the   wide  double-track   main   haulage- 
it  might  In-  possible  to  do  somethir . 
by   building   a   thin  wall  of  bri  n   the  two 

tracks  as   has   beei  sted    by    YV.    G.    Holford.* 

If    this    were    dune   on    the    main    haulage   advancing 
down   the   dip,    it    would    be    possible    to    carry   fresh 
air  direct   to  the  lowest   part  of  the  mine   in   quan- 
tity.    This,    by    decreasing    the    dust    and    redu 
temperature,    would    greatly    improve    worl 

ill -  For    the    main    laterals    the    use 

pilot-drift  on  the  I   at   intervals  with  a 

haulage-drift   in  the    foot-wall,   would  also  carry  tin 

air.      It   is  important  in  all  this  work  to  realise  that 

irge  quantities  of  air  are  needed  and  that   it   must 

■  irefully  directed   to   tin-   working-places  if  best 

results    are    to    follow.         Naturally    any    system    of 

work    that    reduces    tile    amount    of    ground    open    at 

one    will    reduce    the    ventilation    expense.      It 

be    a    matter    of    much    careful    consideration 

where  to  draw  the  line  between  the  desirable  posi- 

reserves  of   varied   grade,   and 

of    operating    with    the   minimum    working   cost. 

Over  a  period  of  years  it  is  impossible  to  mine 
ii  than  ore  is  developed,  and  to  give  reason 
able  security  for  investment  in  plant  it  is  custom 
ary  to  keep  in  reserve  about  two  years  ore-supply, 
which  means  loss  of  interest  on  the  development- 
cost  "I  that  ore  throughout  the  life  of  the  mine  to 
within  two  years  of  its  abandonment.  In  the  Far 
mines,  and  also  probably  the  deep  mines  of 
the  Central  Hand,  the  managers  feel  that  develop- 
ment is  being  pushed  at  the  maximum  speed  ; 
every  face  that  can  be  opened  is  kept  going  as 
as  it  can.  Where  this  is  true,  the  critical 
element  is  undoubtedly  the  fact  that  there  is  less 
ore  per  claim  in  the  deeper  ground  anil  that  where 
the  dip  is  flat  the  amount  of  driving  necessary  to 
develop  a  ton  of  ore  is  greater.  It  is  also  much 
more  expensive  and  difficult  to  drive  at  great  depth 
because  of  the  cumulative  effect  of  minor  hind- 
rances. While  the  rate  of  stoping  is  slow  on  the 
Rand,  back  of  that  is  the  slow  rate  of  development. 
This  i  an  only  be  improved  by  changing  methods, 
harder  driving,  and  other  alterations  which  come 
ed  regulations.  Unless  the  import 
ance  of  this  be  recognised  and  persistent  efforts  be 

•  Vrant.  In  <   M   ,    II    Vol,  wiv,  p 
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This    problem    of    possible    .  ■■  i    ..t'    work 

n    the 
Rand   thi  lii^i, 

compared    with    mines   elsewhere,   and    the   contract 

pensive,      1 1   concent!  ation   l«-   Fi  SBiblc 

thai   labour  difficulty  ened   bj    substi- 

tuting   a  large   mea 

pari  .-il   leasl  ni   the  i  d   it  is 

not  impos  lible  thai  I ; 
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.1   change   invol1  i i    as   well   as 

t..  the  financier.     It.  for  example,*il   be 

ither    than    t ine 

always    to    grade,    the    it  -...liability 

!    tin-   mini'    with 

il   needed,   musl 

More  moi  made  for 

•I"-     :  if\  ided    the   mine   is 

lii 1    but    if   it    I"    di  p  nd 

additional    equipment 

hi  .il   followed  :    in  anj    i 
both   ■ 

n     tin-    claims    of    I  I  incial 

the    line    is    best    drawn. 

j    to   be  li 

intimate 

urge 

fuller    pub  them. 

the   ..nt. 

in. -ni 

itions 

II 

p  B  \ 


MISl  ELLAX1 

•  •I      Amm- 
!  ■ 

'I-    ami 
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I    nt    by   the   si  ientific 

mpetition  « ill   ! 

tail 
In 

red    in   the 
form  "t   ammoniacal  liquor,  the  liquor  bi 
quently   worked   up   into  sulphate  ..I   ammonia 

t     plant,     which     practically     constitutes     an 
chemical    works         Continental    .  hernials 

foi   provid 
arate    unit    for   working    up   the   unn 
in      by      i nt  riidm  in.;      pn  l'i 
which  recover  the  by-product  in  the  ordii 

I  he    most    .->  ientific,    bul    a 
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\l  i     \\  .   S.  '  in  phej  i  has  ilui  ing  thi 

ter  In-  pari  -  ntion,  ami 
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prominence  to  the  difficulties  with  ■• 
plants  are  beset,  chiefly  in  the  wa)   "t  trouble  with 

the  drj    purifiers  ■■ nia. 

I  In  i  tl     21 

Kingdom  :    and,  « it; 

<   ai nia  in  the   form  of  sulphate  that 

the  average  quantity 

only    15    lb.    to  20  lb  \  ield    ..f 

i   with  tin 

table    tu   the    fact    that    i. 
th    the    dry    puril 
and   in  order  t..  remedy    ' 
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.  rude  '   the 
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during  the   winter  months,  protection  ■■! 


Fell.  1918 


. ■    I   Abstract 


m.". 


from  rain  and  cutting  winds,  and  the  use  of  control 
thermometers  in  the  system.     The  past  year 

in   opportunity    for   testing    the   valu 
suggestions,  and  substantial  a. Ivan.,-  has  been  made 
towards   a    more   scientific   control    oi    plant.     It    is 
\    gratifj  ing    to    note    thai    th 
sulphate  of  ammonia  shows  improvement, 
and   periods   of   disorganization   ran    now    be   antici- 
pated  with  some  degree  of  certainty,  even   if  they 
cannot  always  be  prevented  owing  I 
the  power  of  those  in  charge  to  control.     The  elu- 
cidation  of   the   problem,   however,    is   by    no   means 
complete,  and   further  work  remains  to  be  doi 

.it'    the    varying 
torily  determined. 

Investigation  during  the  past  ye   .  cially 

directed    towards    the    atl  f    two    i 

uamelj  (1)  to  determine  the  conditions  best  suited 
to  maintain  the  efficiency  of  the  oxide  purifiers  at 
a  maximum,  and  (2)  to  determine  the  cause  of  the 
relatively  low  yield  of  ammonia  in  the  semi-direct 
process,  also  to  devise  means  for  the  prevention  of 
loss.  l'lie  extent  of  hydration  of  the  oxide  of  iron 
is  a  factor  if  considerable  importance,  and  one 
upon  which  there  is  a  good  deal  of  divergence  of 
opinion  among  gas  engineers.  For  instance,  the 
general  tendency  .in  gasworks  is  to  prepare  the 
material  in  such  a  manner  that  it  contains,  in  addi- 
tion to  its  water  of  combination,  about  30  of 
moisture.  This  practice,  however,  accordin 
Mr.  Curphey,  deserves  attention,  for  expi 
the  working  of  the  semi-direct  process  had  led  I 
the  opinion  that  the  use  of  an  oxide  with  low 
moisture  content  is  preferable,  and  it  is  essential 
to  avoid  the  use  of  fresh  oxide  highly  charged  with 
moisture.  Periods  of  disorganization  were  most 
out  with  a  very  moist  material,  and  less  fre- 
quent when  the  oxide  was  moderately  dry. 

There    are    many    reasons    which    account    for    this 
fact,   for  when   the   semi-direct   process   is   operated, 
purifying   conditions   are    very    different    from    those 
which    normally    prevail.        Thus,    crude    gas    in    the 
I    process   leaves   the   acid    saturator   at    a    rela- 
tively  high    temperature    (often   exceeding   90c    I  .), 
it   is  subjected  to  very  imperfect  cooling  before 
entering    the    purifiers.       On    the    other    hand,    in 
where  cooling  is  more  effective  the  condensed 
moisture    removes   the   greater  i    the    resi- 

dual ammonia,  the  presence  of  which  is  essential 
for  the  desired  reaction  in  the  boxes.  Everything, 
in  fact,  tends  towards  the  deposition  of  water  in 
the  purifiers;  thus  the  correct  policy  would  un- 
doubtedly appear  to  be  that  of  ensuring  the  u 

elatively    dry    oxide.     The  each    works, 

however,   needs   separate   consideration. 

Ti  /;./.  ratuTi    <  'onditions.  —  In 
the    i  bief     Inspector,    the    conclusion    was    reached 
that   a    working  temperature  of  from   10c    : 
should    be   suitable   under  ideal    conditions 
During    1916,   however,   a   comp  I   tempera- 

ture observations  was  made  at  two  works  operating 
the    semi-direct    proci  d    the    results    indicate 

that,   under  the  special  conditions   pi       '  tem 

peratures  much  exceeding  the  above  limits  are  con- 
it    with   efficiency. 
undoubtedly     be     under     far     l"'i  n      i    intn 
especially     during    the     winter     months, 

better  pi  I  from  I  thei ,  and  n 

tained  at  a   steady   ten  controlled 

be.   by   means   of    stean  connection 

the  adopti  ar  to 

offer  advantages,   since   the  f   the 

ssively    intn    the    reaction 


thus  helping  to  maintain  an  even  temperature 
tem,    and    minimising    the    local 
ition   of   moisture,   which   is  a   great   source  ol 
ble   during   the   .old    weather.        Where    il 

in  combination   with 
ess. 

The  helpful  effect  of  ammonia  in  oxide   purifica- 
long    been    recognised,    but    tin-    pari    the 
till    remains   obscure.     Experience 
confirms    tin-    view    that  purifiers    will    un- 

doubtedly  work   well   unci.  i,,,],    result 

in    the    formation    of    -  tits    of    ir .-irons 

sulphate),    tie-    activity   of    ti„-    oxide    is    distinctly 

-ot    in    the 
crude   coal-gas   to   maintain   tin-  oxide   in   a   neutral 
■     -1".-     alkaline    condition,    and    in    sum,,    works 
the  life   of   the  oxide   has  been   markedly   extended 
by   the   supply   m'   a  amount   of   ammonia 

e   boxes.      During    1916    Mr.    Curphey    directed 
special  attention  towards  determining  the  minimum 
oit   of  ammonia  necessary  to  maintain  the 
at    maximum    efficiency'      Results    an-    difi 
t"  interpret,  bul   there  is  rea     n  in  believe  tint  the 
amount   of   ammonia   necessary    for   maintaining   the 
in  a  neutral  condition  bears  a  direct   relation- 
ship   to   the    quantity    of    ferrous    sulphate    formed, 
and     that     the     formation     of     ferrous    sulphati 
favoured  by  excessive  moisture  and  possibly   by  too 
low    a   temperature.        The   amount    of    ferrous    sul 
phate    present    at    any    given    moment    in    the    mis- 
appears    to    be    small,    probably    under    1      .    but    in 
relation     to    the     actual     reacting     weights     of     sul- 
phuretted hydrogen  and  ferric  hydrate  the  amount 
t    be    regarded    as    negligible.        It    has    been 
shown   that  during   any   given    period   of   working   a 

on  only  of  the  oxide  of  iron  in  a  purifier  t 

part    in   the    reaction.      It    is   the   .surface    layer   that 

is  active,  rather  than  the  denser  substratum,  and  if 

tenons  sulphate  be  formed   on   the  surface   its  con- 

rrous   hydrate  ot    sulphate   may   have 

a  profound  effect    upon   tl talytic  activity  of  the 

rial. 

■  I  I        low     ammonia 
ry  figures  associated  with  the  semi  direct   pro- 
cesses   during    1915    were    followed    by    an    inquirv 
during    1916.    when    certain    points    in    the    working 

for   this   loss   wen  d.     It    is   neces- 

sary   ti     i  iber  that   even   in   the  direct   and   the 

I  rect    processes   a   certain   aim. nut    of   ammoni- 
acal  liquoi    has  to  be  dealt  with,  this  liquor-    known 

irgin   liquor  '    -being   formed   in  the   hydraulic 
mains    and    condensers    of    '  gas    plant.      The 

virgin   liqui  -  illy  distilled   with  lime  so  as  to 

evolve  the  ammonia  in  the  I  tin   and.  after- 

wards  litis  ammonia   is  mixed   with  the   i 
just     prim-    to    the    acid    saturator.         Of    the    total 
ammonia   passing  through  the  saturator.   it   is  shown 

■  i    -  61  supplied 
by   the   virgin    liquor— an   amount    far  in   excess  of 

ii         i         Examination    of    the 
:  i mil   t  ho   stills    indi    -i  ed,   moreover, 
that   in  this 

■at    some    works,    and    i  h  I 

tl  '  chiefly   present    in   the    'fixed' 

form    an    in  At 

one    v  -  .n    5£ 

per  ton  of  coal  carbon   ;ed  «  as  being 

i  tin    1  ni.i    lost 

iii   this   way    wa  nt    to   5   lb.    of    sulphate, 

■-il   the  loss  was  3  lb. 
Ill     -i  11     paid     to 
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order  to  prevent  li 
ilphate,  though  impi 
[I    may    l ■  -  ili;ii 

although    i  he    absol  tl 

doubtedl)     disappointing,    the    amm  nally 

in   the  thai    the    pen  ■ 

■ 

I    the  problem  as  to  how    much 

ill   be 

VI  the 

momi  i  rices  v  here  i  he  old  fashioned 

i    opera 
i,, ,n   .  appears  t"   be  se<  ured    h 

rain  of  ami  ei    100  cub. 

of   an  em    t"   be 

i  ded 

I 5  gr. 

relation   which 

ami ia    recovered 

per    ton    "l    coal    can    !»•    appreciated 
remembered   thai    13  I      mmonia    pel    100  cub. 

i   am- 
nion!    I  "'J  v»/'/''' 
Sept.   28,   1917.     ill     I:     \ 


New   Book. 


i,.     i  in     i:  mi  i      Ei  i  wi  ijts       r. 

I'llll  n      I        I.      IW  mm:.     I'll  I  I         \         taill      I   ' 
Kent    '  hemical    Labora 
I  Fourth      <  ditifin 

tl sed       New     N  •  >f  k  :    John    W  ilev 

and    Son,    Inc.     I. Ion  II 

I.,,,,  ted     1917 
"  This    b  ts  of    250   | 

tals,    many    of    them 

ch sts  in  recent      i    i 

thirl  ■                            "I    in   i  lie   a  1 1        The  elements 

reated    in                   roups   i ling  to   I 

i  hemical    affinil  ie           Each       n     |  ded     a 

i  hapti  alk:< 

i  HIM  I   II  i  ,  i  i  I 

diuni, 
rare 

1 1 1 1 1 1 1  n n 

titai  :    i 

niobium,      tantalum  : 

uranium  :      (i  elei  ium,     tel  lu 

i 
the    atmosphere      Eacl 
minerals    in    which    the    elemi 

\    i  able   nl    i  lie   rare  earth  m 
0  ' 

th   original 
■•li    il lements    and    their    compound 

more    del  ti led     infi 

I  ion    ■  1 

In      r    ill 

for    the    ii  nai  al  membei  - 

Id  be  useful  likely 


■  I   upon  in  give  advice  n.<  to  thi 
some    of 
minerals  "     Qui  ■  Nm . 

II      A      W 

Abstracts  of  Patent  Applications. 


■  '  17  Symons.     [mprovements   in   crush 

'J.  1.17. 

il  spindle 
of   thi     5yi  iher. 

application,     which     comprises     twent) 
claims,  refers  to  neai  letail  of  the  ma 

mliiniiii.il   with  i   and   rotal 


lei    Pui  -  •  I  laniel    I 

■  'I     ralvi  nl    air 

and   the  likr.     3  2. 17 
This  application   is   for  .i   retaining   valve,   which 
by   in  ■ .  1 1  \  erted   into 

a  valve  automatically   operated  by    lluid  oi 

i    that   the  \  alve  control 
i  he  fluid,  '  nil  How  cannot 

through   until  the  pressure  upon  tin  side 

li  is  i  ipon   the   1 1 

i?i_-   side   ol    the    valve,   when   the   valve 

ii  il 

:<7.V  17      Danij      D    ei       Improvements    ii 
in.it'  i 

applicatii 

■ 
like   :i    batea    without    tbi  intact 

iph    ■ 
lid  adapted   I 

to   the   mel  i  sui  li   a    mannei    that 

ghtei    matter    rebounds    from    the    surf  a 
the   mercury. 


192  17.      Walter     Reginald     Hume       An     improved 
moulding    machine    and    moulds    for    manufac 

■ t    and  0.8.17 

'I'll 

ml    mould  '  'in  ni 

■    i. 

■ 

!    upon    t 

i  ed    from    .i    geir   nxl 

■ 
■  I   .  \  lincl< 
which    lit 

ml   imparl   rot  irv  motion 

■ 
with  which    il»-   m 

ii  this   |in"  ess  nt    i t.i  tni' 

i  ii  nl  'i  I \    described 
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Proceedings 

AT 

Ordinary  General  Meeting-. 
March  16,  1918. 


The  Ordinary  General  Meeting  of  the 
Society  was  held  in  the  South  African 
School  of  Mines;  and  Technology  Building, 
Johannesburg,  on  Saturday,  the  16th 
March.  1918  Mr.  G.  Hildick-Smith  (Presi- 
dent) in  the  chair.  There  were  also  pre- 
sent : — 

35  Members  :  Messrs.  11.  A.  White,  J. 
Chilton,  J.  Gray,  H.  C.  Hilton,  C.  E. 
Hntton,  C.  Toombs,  John  Watson,  A.  McA. 
Johnston,  Dr.  J.  Moir,  J.  E.  Thomas 
(Members  of  Council).  R.  W.  Bennett, 
C.  B.  Brodigan,  J.  M.  Campbell,  Palmer 
Carter,  J.  M.  Dixon,  P.  Friedman,  X.  M. 
Galbreath,  C.  J.  Gray,  Dr.  L.  G.  Irvine. 
A.  H.  Krynauw,  C.  A.  Meiklejohn,  E.  C.  J. 
Meyer,  W.  C.  Mossop,  S.  Newton,  I-:.  A. 
Osterloh,  F.  G.  A.  Roberts,  C.  Rowe, 
E.  R.  Schoch,  J.  A.  Taylor,  J.  M.  Thor- 
burn,  J.  Thorlund,  H.  Warren,  O.  A. 
Watermeyer,  R.   H.   Wonnacott. 

11  Associates:  Messrs.  J-'..  Macleod 
Elliott,  O.  A.  Gerber,  J.  Gibson,  W. 
Human,  J.  Times,  J.  S.  Moir,  H.  Eusden, 
\V.  Russell,  H.  Ward.  .7.  Whitehousi  . 
.1 .   A.   Woodburn. 

80  Visitors,  including  Lt.-Col.  Maeaulay, 
S.A.M.C.,  Major  J.  Pratt  Johnson, 
S.A.M.C.,  and  representatives  of  the  S.A. 
Mine  Workers'  Union. 

MINUTES. 

The  Minutes  of  the  Ordinary  General 
Meeting,  held  on  the  10th  February,  1918, 
as  recorded  in  the  February  Journal,  were 
■confirmed. 

ELECTION    OF    NEW     MEMBERS. 
The   President:    I   wish   to   announce   that 
the    Council    has    admitted    two    Associates 
■since  the  last  meeting: — 


Blxman,    Lievt.     Gerald.    S.A.S.C.M.T.,     Nairobi, 
B.E.A.     Mine   Sampler 

Lockhart,   Sergt.   T.    L.,    143,    Princes    Si  .    Edin- 
burgh. 

HONOURS    FOR   MEMBERS. 

The  President:  Before  going  on  to  the 
business  on  the  agenda,  I  think  the  Si  cietj 
is  to  be  congratulated  on  having  had  two 
of  its  members,  Mr.  Evelyn  Ashley  Wallers, 
President  of  the  Chambei  of  Mines  and 
Hon.  Vice-President  of  this  Society,  and 
Mr.  Douglas  Christopherson  appointed 
Commanders  of  the  Most  Excellent  Order 
of  the  British  Empire,  and  two  of  them 
appointed  Members  of  that  Order,  Mr.  E. 
G.  l/od,  and  our  Secretary,  Mr.  Fred  In  w- 
land.  On  your  behalf,  1  wish  to  congratu- 
late those  gentlemen  and.  without  making 
any  comparisons,  I  would  especially  con- 
gratulate our  Secretary,  Mr.  Fred  Rowland, 
because  most  if  us  know  exactly  how  much 
work  he  has  done  to  have  deserved  this 
honour.  I  am  sure  we  all  congratulate  him 
very  much,  and  the  Society,  at  the  same 
time,  takes  a  little  of  the  credit,  because, 
some  years  ago,  we  agreed  to  allow  Mr. 
!;  wland  to  do  this  work  for  the  led  Ct 
Si  eiety  in  addition  to  the  work  that  be  «■;«. 
di  'ing  for  us. 

MERCURY  .* 

Mr.  E.  M.  Weston  (Member  of  Council): 
Dr.  Caldecott's  note  reminds  me  that  some 
years  ago  in  a  discussion  on  a  milling 
paperl  I  expressed  very  decided  and  un- 
orthodox views  on  the  use  of  mercury  in 
gold  mills.  True  to  their  characteristic  con- 
servatism, my  arguments  were  never 
answered,  and  the  facts  supporting  them 
red,   by   Kami  metallurgists. 

My  argument,  briefly,  was:  First,  no 
particle  of  gold  is  worth  amalgamating  that 
has  not  mass  enough  to  sink  in  water  and 
come  in  contact  with   the   plate      Any   par- 

-  See  ihis  Journal,   \  ol.  Mil'.,  .Ian.    in;-,  pp.  LC2-163; 

,>„■/  f.  1,   1918,  it.  i:  :  i- 
|  s,..j  t  hi> . r..     nal    Vo     \  \  i  ,  Sepl    1915,  pp.  55-57. 
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much  more  easily 
recovered  in  the  cyanide  plant.  The  idea 
that  one  is  saving  money  by  iner. 

malgamal 

-mi.  It  is  the  idea. 
of   I  at    mill   man   with   his 

I 

Lie  •  -  I,  if  gold  (sp.   gr. 

it  19)  will  sink  at  all.  it  can  1»    rapidly 

ntrated   and    E  1   for 

final  at  with  a  minimui  rcury 

in  thi 

1  doing    this,    and 

instances  where   in   milling  gold  oreR, 

mills   not   using   mercury    mad  -  d   a 

3 

later  metallurgist  -  i  imenting 

with    one    thing    I    recommended — canvas; 

but    unless    they    use    the    arrangement    I 

will,  I  think,  find  the  surface 

mull      No  one  has  apparently  tried  th  • 

ulic  arrangement 

Mr.   H.   Ward  (At  '         The   mercurj 

ery  important  discus- 
sion on  •  icially  to 
the  imp 
is  much                possible  at  the  mill.     1 
1    that   more   than 
cyanide   v 
thai    pn  cess,    in    spite   (  t 
■ :  I);. .      I   would  appeal 
in    view    the 
t   their  perci  - 

itest    im- 

during   this   critical 

i  n  profit .  us  will  be 

i  illowing  sample  calculation: — 

On  a  I  i  tons  milled  at  I 

dwt.  -  13, i  i  /.  sen-en  content. 

P  T ■>  _  mill.    10,000  tons  milled 

520 
50     mill,  40,000 
:■ 
Difl  180  £750. 

Or  at  7  rered  by 

from 
mill,     leavic  g     i  . 

hicb    onl 
I,  makii 

total     12,415    oz.,    oi 
"     '  -lit. 


Against    "i11      of  screen  content   I 
by  amalgamation  mill, 

leaving  passing    to    cyanide 

works,  of  which  only  85      is  n 
making  5,525 

I    12,1 125  i  /  .     r  92-5      extrac- 
'    nt. 
ring     a     difference     between     the     two 
methods  uf  390  oz.  fine  gold,  value   i.  1  I 
surely  a  margin  worth  serious  considerat 
Mercun  ith   the   higher  percent 

.    by   amalgamation   should 
1  0"10  oz.   per  ton  milled  with  a  plate 
of    from    T25    to    1*5    s,(.    ft.    per   t"ii 
crushed.        My  experience   is   thai    a   large 
area  is  i  w  hen  a  perc 

tal  gold  n 
can   1  -  1  by   amalgamation. 

S  me  plants  seem  to  be  arra 
as    much  the  cyanide 

This,    in   my  opinii  n,   is   bad   i 
All   pulp   leaving  mill   and  tube   mill? 
over  an    amah 
of  sufficient  area,  the  higher  recovery  1 
i  f    c  nsiderable    help    and    guidance    to   the 
daily  gr;  mill. 

ad  of  ha\  ing   ti  ■  take   "  pots-luck 
the   month   end.        Another   practice   which 

1  ave  a  direct   effect   on  mereir 
the  placing  of  theoretical  men  in  char. 
milling  operatii  ns,  who,  having  no  practical 
rience,   have  simply  t"  leave  the  man- 
-.  and  win  se  inti  r 
'  ed  if  the  mercun    loss  is  0'10 
•  r  i ("20  1 1/.  per  t 

I.  i    ary  thi  uning  pi 

•    tin     pa<t,    as    tl. 
lutely    ii  ry.        l'i 

ent  any  accumu- 
o,    except    what    can  ered    by 

scraping  and  scouring  at  end  of  month. 
■  all    to    mind    (dates    which 

After   thai 
i      :lv  7  oz.     t   _■  Id  w  a-  a\  ailable 
plate    of   9ft.    Gin.  x  5    ft.      This    is    n  t    in 
r  lance  with  the  theory  advani 
1  icking    up    of   gold    on    )>l:i ' ■  -        I 
red    70      of   the  total   . 
■  1  during  this 

Assuming  that  mercury  will  h me  n 

difficult    to    obtain,    1    am    of    opinion 

i    rduri  \  is  the  best  substitute,  this  opinioa 

being  arrived   at    by  practical  experieni 
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The   importance  <">t  arriving  at   a  reliable 

method  ol  Lusl   will  be 

I     when     ii     is    remembered     thai 

legislation      has      alr<  mpted      the 

detailed  treatment   for  the  allaying  and  pr< 

11  oi  dust ,  while  the  pas!    une 

nl\   indie  ited  the 
advisability   ol    rules    for   tl  il  I 

We  are  indebted  i  i  the  perseverance  and 
litj    ■  t    Mr     H     \     Kotze\    the    Union 
rnmenl   Mining  Engineer, 
ii .11  by  n.  menl  he  lias 

<l<-\  imeter. 

It    is  the   main   purpi  this   paper   t" 

and 
to  pr<  \  ide  an   easily   accessibli 
the  n  I .  which  should  b 

n~r  nol  onlj  1"  <  1 « i  —  i  samplers  on  the  Reef, 
through    the    wide    circulation    <>f    the 
- 
ed    in    tli  the 

iv<  rid         In   addil     n  3   hoped    thai 

t  ube  mi  ' 
will  b    esta  blished 

I  >■  "i     i In      Koi 

meter  is  a  simple  mechanical  arrai 
in.  nt    for  can  nown   quantity    ol   air 

I    a    high    \ el(  citj    t h rough    a 
■  ozzle  on  to  the  sm  face  i  ■  slide 

which  is  think  coated  w it  Ii  \  aseline. 
The      method      of      accomplishu  -. 
can    1»-    readily    followed    from    the    working 
drawin|         I    .       I.).*       A   ]  lated 

by    a     spiral    spring,     is    contained     in    a 
Cylin  all        a        size        that        on 

lie    spring    which    is    held    com 
pressed  l',\  a  trigger-catch,  it  moves  through 
a   Bpace   equivalent    to   ■">   ccs.     This   small 
intake    pump    is    up  unted    in    a    hand] 
in    such    a    w  a  \     that     i:    can    draw 

M  which  is  formed  by  an  annular  rubber 

I  al  lii-li.. I    I.,    t  lir    II   mi.-,    all. I    a     Vasrlincil 

slide  which  :-  pressed  ag  >inst  the  ring 

bj    a    Hal    spring,   thus  making  an  ah 

joint.  cell    communicates    with    the 

outsidi     i  r  through  a  conical  nozzle  which 

ere  in  diameter  from  1  "5  mm.  to  0"6  mm. 

The    small    end    .1    the    nozzle    is   adjusted 

i..  tii.  i  0  li    intake 

of    the    |iist.iu    air    rushes    up    this 

ind    deoosits   its   dusl    content    in   a 

The  -I/.-  •  l  tliis  sjn.t  depends 

i  he  air.  and   is 

■     rum     I.,   in  mm.    in  diameter 

Tw< •  its   m  i\    be   us,., |    I,,   form 

ill.-  dusl 


•  ■  of  the  nozzle,  and  tin-  speed  at 
which  the  piston  n  show  considerable 

variations  in  different    models  of  the  koni- 
Nozzles  arc  in   us,-  from  0*6  mm. 
to    l'H    mm.    in    diameter  at    the   small    end 
For  tin-   purpose  <.t   determining  the   piston 
speed    .Mr.     Kotze'    has  tuple 

ag  ol  a  calibrated  timing 
rod  t<>  which  a  bristle,  or  a  piece  ol 
wire,  is  attached,  ami  a  simple  catch, 
which  operates  the  trigger  -  t  the  Konimeter 
anil  vibrates  the  timing  rod  simultaneously. 
The  \  ibrations  ol  the  i  id  on  a 

blackened  sheel  .>t  paper  or  mica  which  is 
Fastened  t  .  the  Konimeter  bj  a  metal  clip 
— this  clip  fitting  in  between  the  guide  and 
the    spring.       The     arrang  i  i\ <■-    an 

accurate    measure    « •!    t  .  ■     the 

complete  its  stroke,  and  from  this 
the    velocity    "t    the    air    thr  iugli    tl  - 
ma\    I  .-  ■  as i\\    calculate  .1 

-.  ii.  a  largi    number  of  Koni- 
meters  show 

ii  20  and    175  metres  per  second,  and 

Mr.  At  kin  rind-  t!.-.t  a  velocity  of  less  than 

II  I  in.i  res  pi  I  will  imt  produce 

tin-  .     n|   all    the   tin.-  <lnst,    while   a 

\  elocitj    ■  I    1 75    metri  -    pel    - 

i  unless  t  he  coal  ing    - 
verj    thin    in. I    .  ■. .  ,i         Veil  cities   bel 
:ii  i   .ill    120    m.  i  res  per  s  .1 1  - 

.it  3. 
\s    man\    a-    nine    spots    may    he    mail.     .'1 

slide   l.\    slightlj    moving   the  glass  slip 
after    m  ch    Bpot.        It    is    usual 

nge     these     spots     in     parallel     r-.w-. 
On     the     Ferreira     |).-.-i>     we     take     from 
four  to  six  spi  'i-  .  ii  e  nil  slide,  ami  r.  - 
.  me   slid*  I  .  ir  oxampl 

a    dri \ e   6   spi  t  -   might    he   taken   at    i 
from    the    entrance    to    the    I 
These   then    form   a   guide   not   only   to 
eomlit  ion  nt    i  .   bul   also  to  , 

whi.  "i-k    existed.     In  a   slope  one 

spol   w ■   iM  I..-  taken  of  i  .  ntei in. 

Stl  pe,    another  ol    ih.     air    le  i\  ing    the    si 

while   the   remaining    four   would    he   | 
at   different    places    n   the  slope. 

Tin-   shih-s   used    ale    I  \    in.    by    1    m. 
with  ground  edj         I       -    are  el- 
aii.-r   use    and    should    be    polished    w 

pi       i     ii     of     the 
i         vaseline    ma>    he    applied 
with    'Iniii  flal    piei 

i  ubl  ult  is  <  bl  lined    by 

I        Tie-    ci 
nd    SI  hie. 

.-  lis,-         (I,,.         s|;,|.-  -  i-  '  |  I 

the  n  selinc  is 
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from  dust,  anil  if  so,  they  ait'  then  placed, 
vaseline  downwards,  in  a  metal  container 
which  holds  two  slides. 

The  metal  containers  are  shaped  thus:— 


»"^c.e»*-rf    j 


d± 


The  recess  prevents  contamination  of  the 
vaseline,  and  preserves  the  spots.  The 
-lides  are  attached  to  these  containers  lr\ 
rubber  rings.  In  removing  sides  the  rubber 
ring  should  lie  rolled  down  to  near  the  end 
•  f  the  frame,  when  one  slide  can  be  readily 
taken  out  without  danger  of  moving  the 
other.  A  box  to  contain  six  metal  holders 
and  the  Konimeter  will  lie  found  convenient 
1   r  taking  underground. 

The  Konimeter  is  provided  with  a  spare 
glass  ~lide,  which  is  coated  with  vaseline 
and  placed  in  position.  Before  taking  a 
simple  several  puff's  are  made  on  to  this 
slide  to  remove  all  trace  of  the  last  sample 
which  might  remain  in  the  nozzle.  On  cold 
days  moisture  in  the  nozzle  must  he 
removed  before  taking  samples,  unless  the 
Konimeter  has  been  warmed  before  taking 
it  underground,  when  moisture  will  not 
form. 

Since  tin-  introduction  of  the  Kotze  Koni- 
meter another  type  lias  been  made  which 
utilises  the  same  principle.  Instead  of 
taking  the  spots  on  microscope  slides,  the 
spots  are  formed  near  the  periphery  of  a 
circular  disc  ot  gla-s  As  many  as  30  spots 
may  be  taken  on  each  disc.  These  discs 
are  not  so  easily  handled  under  the  micro- 
scope, and  actually  thirty  samples  could  not 
be  taken,  as  it  is  necessary  to  remove  the 
traces  of  the  previous  sample  from  the 
nozzle    alter    each    set    of    spots,    by    making 

iral  puffs       It    1 1 1 . i x    be  urged   thai    there 

is  less  danger  from  contamination,  bui  this 
may  be  neglected  because  conta  milia  t  ion 
seldom  occurs  with  the  Kotze  Konimeter. 
The  spots  taken  on  the  microscope  slides 
used  with  the  Kotze  Konimeter  can  be  pre- 
served bj  cover  glasses,  and  may  be  photo- 
graphed   Inter  should    it   he   desired. 


The  Microscope  and  the  M<  thod  of 
Counting. — The  stage  of  the  microscope 
should  be  marked  off  so  that  spots  may  be 
readily  found. 

Some  difficulty  may  he  experienced  in 
obtaining  the  ci  rreel    combination  of  objec 

five     and     eyepiece.       The     size     of     the     field 

depends  on  the  objective  and  on  the  tube 
length,  and  it  should  he  al  least  1  mm  n, 
diameter  and  not  greater  than  V5  mm 
The  ruled  glass  supplied  by  a  local  firm  is 
divided  h\  hues  0'5  mm.  apart  so  that  if 
this  is  examined  under  the  microscope  two 
to  three  divisions  should  he  visible.  A 
\  in.  objective  gives  a  field  of  suitable  size, 
any  necessary  adjustment  being  made  by 
altering  the  length  of  the  mi,a-.  so  pe  tube 
It  is  advisable  to  use  a  high-power  eye-piece. 
The  method  of  counting  the  number  ot  par- 
ticles in  a  spot  is  important,  and  here  a 
method    is   proposed    which    i>    theoretical^ 

perfect    and    very    simple.  It    Was    adopted 

on   the  Ferreira   Deep  at   the   suggestion   ot 

Mr.    Selby.      A    circular    cover   glass,    which 

is  placed  on  the  diaphragm  of  the  eye-piece, 

is  ruled  as  shown  on   Plate  A,  No     1. 

The  lines  make  an  angle  of  18°  with  each 

other   so   that   a    count   of    the    total   dust    in 

both  sectors   is  one-tenth   of  the   total   count 

.  ■    ,i  ,       •  18°x- 

ol    the    spot,    i.e.,  0    ,       1  wo    lines  are 

ruled  outside  the  sectors  at  such  a  distance 
that  they  appear  to  be  ">  microns  apart,  as  a 
guide  to  the  eye  to  enable  the  size  of  the 
particles  to  he  estimated.  If  a  spot  is  pro- 
duced by  a  5  cc.  puff  the  dust  m  hath  sectors 
will  equal  the  dust  in  ">  10  cc.  O'a  cc,  so 
that  twice  the  count  gives  the  dust  per  Cc.  If 
a  10  cc.  spot  has  been  taken  the  count  gives 
the  number  per  oe.  direct  The  sectors  are 
divided  by  lines  .">()  microns  apart  to  facili- 
tate the  counting  of  large  numbers  of  par- 
ticles The  tailing  of  the  lines  so  that  they 
will  be  5  microns  apart  presents  no  diffi- 
culty. Assume  that  the  field  is  1  mm.  in 
diameter  and  that  20  divisions  ruled  0'5 
mm.  apart  are  visible  when  the  tailed  glass 
is  placed  on  the  diaphragm  of  the  eyepiece. 
We  then  have  on  looking  through  the 
microscope  : 

20  divisions      1   mm.   field      1000  microns. 

1    division      1    '20   mm.    field     50  microns. 

1  lo  division  1  2oo  mm  lied  5  microns, 
and  as  each  division  is  \  mm.  wide,  it  will 
In-    necessarj     to    have    the    lilies    ruled     1   '20 

linn     apart    to   obtain    the    ."i    micron    lines. 

The    eyepiece    may    he    turned    round    and 

:ddi!i  ma]   seel i  i  -  ci iiinted,    if  desired,        I f 
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mount  "I  'In  il  the  « I 

can  be  counted.     The  result  is  usually  ex- 

ajurious    par- 
under   5    micron  and   the 

nt age  which   this  nun  the 

t.  i  ,1  count  i  en. 

Ilowing      objections      have      bi 
t   the   lv  nimeter  : — 

1 ,  The  small  quantity  .  it  a  ir  j  i  m 

the  sample. 

2.  Thi 

ing   the   slid 
:;    Tin-    difficulty  dly 

when  oil  ai   I  re  present   in 

-I.   'Ilif  failui  Konimeter  I 

~i    spot    "ii   all   occasions. 
5    Tli.-   difficulty    ol    ma  king    standard    in-   I 

struments. 
ii.  Tin-    labour    ii  -  mul  ing    the 

.hi-t  particli 
7    The     personal     factoi      inti  in 

count :! 
Thi    i     objections    will    be    dealt    n  ilh    in 
turn. 

!     The    quantity    of    air    used    to    fonn    n 

immaterial,    provided    that    the 

amount   used   is  repres  of  the  air  in 

the   immediati  ourhood.     The   nature 

of   the  air   its. -It.    it-   conl inual   m 

equal  distribul 
lust   in  .i   short   time,  even 
assuming    thai     tin-    di  incapable    of 

I  distribution  on   its 
-    i  i  i       taken,   at    intervals,   in 
uir  with  a   more  or  less  constant   dust 
tent,    such    as    upcast    air    in    a    shaft, 

with     practically     the     same     count, 

ng  that  ?uffi- 

cient.      In   places   where  a    variable  amount 

a   variable  ci 
i    -| i. >i -  as  would    !»' 
■ 
U   one  -|  .  .t    weri  indei' 

i  umsl anccs,    hut    it    a    number    i ■) 
i         r  an   interval   of, 
u\ .  pi  ror  « •  iiM  depend 

t  so  n  in  lunt  •  if  air  which 

it    upon  how  far  the 
dust    -ainpl.il   .IniiiiL'   tin-   time   was   repre 
tivc  ..t    the   dual    produced    during    the 
shift. 
2    I  n    in   changing   the  si 

If   it    is   known    to   I 
underground,  pots   maj 

i  iK.ii         i  likelj    i.  • 

■ 
line,  but   it   can  tl  the 

used       Even   if  it   does  i in 


ma\    l..-  eliminated  in  n  -  by 

determining    the   average   amount    near   the 
spots,    and    by    making    tin  ssarj    -ul>- 

from  the  count. 
■".    Oil  lias  never  been  uoticed  even  when 
urtiricial  means  were  adopted  to  produci 
( 'arli. .ii    -.  iii.  •  his    iii    samples    In. m 

badly    ventilated    i 

j     granular     masses     when     dark 
ground    illumination    is   used,    and    is   easily 

■     :  -  I '  I  a ! .       \    .     \    -      I  I       n  d    1 

1     Failure    to    make   a    dust    spot        The 

. .■!■  to  this  object  iiniih se 

result  -  obtained   at    thi     I  ■  >  i     ra    I ' 

the   middle   ol    September 
.  n, I   has  been  kept   "I  all   the  -  imples, 
it   in i  spots   liavi    been   ci iunt< 

In   the  majority  ol   cas  spots 

been  spoilt  in  handUug  the  slides,  and 

the  spot-  which  have  been   found 

gave  >o  small  n  count  thai  the  dust  in  the 

air  may   have   been   insufficient    to   produce 

t   which  could  I"  such. 

In   all   thi  the    tault    is   not    with   the 

Konimeter.     The  failures   ma\    be  recorded 

thus  :  — 

On   :;    slides         "   spots    were    counted. 
,,    2  I 

..     1  2 

..     3       ..  ■■■ 

..     ■>  I 

..     s 
On  thesi  ould    have 

:.il    ol    i  r_>    spots,  and    onlj    61 
found."      <  Mi    5   of    the    slides    the    average 

count    W8S    16   pal  I  SO   th  it    ii    is 

ble    thai    some    ol    the    s]  iped 

detection  owit  mall  .lust  ,-.  ntent. 

In    the    three    cases    where    no    spots    were 

■i     t>\     lialnl 

were  spoill    In    pi 

inting       Tl 

xpected  tn ira 
all   sources.      In   all    1 
'  2 "  6 
I  Ini  repoi  ted   u  here   the   loss 

. ,\ pr   7i i  ii-    -oiu, 

Which      lna\      accollli 

ordinary   result.      1 

the    glass    slidi  enlj    all 

round  the  rubber  -  I  able  l< 

.  ,|    on    oi 
through    this  instead    of    up 

\.r\     small    .  lined    air 

might    also   come    up    the    nozzle   and    form 
-i .  n  bile  the  air  w  Inch  pa  n  een 

the  ring  and   the  slide   would  depi 

ntent  on  the   vaseline.      I'nder 
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1  lese  conditions  it  is  possible  to  have  spots 
which  are  unreliable,  as  the  quantity  of  air 
used  is  unknown,  and  c  ntamination  which 
cannot  be  accounted  for,  unless  this  =ource 
ol  error  is  detected,  li  is,  therefore,  always 
necessary  to  test  the  action  of  this  spring 
by  closing  the  nozzle  and  releasing  the 
piston.  It  there  is  no  leakage  the  piston 
will  not  move,  or  will  do  so  very  si  iwly. 

■">.  All  that  is  necessarj  in  rder  to  make 
standard  models  ol  the  Konimeter  is  i  i 
arrange  that  the  volume  oi  air  drawn  in  on 
each  stroke  of  the  piston  should  be  the 
Same  and  of   a    known   amount,   and   that   the 

velocity  of  the  air  through  the  nozzle  should 
be  within  certain  wide  limits,  as  mentioned 
before.  The  first  does  not  seem  difficult 
to  accomplish,  while  the  second  can  Be  ad- 
justed at  any  tinu-.  I>\  altering  the  shape 
of  the  spring  which  actuates  the  piston 
The  nozzle  may  vary  from  0"5  to  TO  mm. 
in  diameter  at  the  small  end  without  pro- 
ducing discordant  results,  but  a  diameter 
ol   0'6  mm.   is  preferable. 

ti.  If  mx  spots  have  been  taken  on  a  slide 
these  can  be  found  and  counted  in  about 
ten  minutes.  If  during  a  morning  under- 
_  und  the  dust  sampler  takes  eight  slides 
-ix  spots  each,  or  twelve  slides  of  four 
spots  each,  he  can  have  all  the  results 
worked  en;  on  the  -one  day,  and  all  the 
slides  cleaned  and  coated  with  vaseline 
ready  for  the  next  day  without  working 
o\  ertime. 

If  there  have  been  any  hi. -aches  of  the 
dust  regulations  which  require  that  a  charge 
ill  he  laid  against  any  person  or  per- 
si  ns,  tiis  report  to  the  manager  can  eoi 
the  results  of  the  dust  sampling,  and  it 
can  be  sent  in  on  the  same  day  that  the 
regulations   were    broken. 

7.  With  hut  little  experience  it  is  found 
tli  it  the  counts  of  the  same  spots  made  bj 
l  m      sampler;-   agree   within    Hi 

Mr.  Selby,  Manager,  Perreira  Deep, 
Limited,  has  kindly  given  me  permission 
1:i  make  full  use  of  the  results  obtained  on 
that  mine  with  the  Konimeter.     These  date 

hack    to    the     middle    of     August,     1917,     and 

although  fairly  definite  conclusions  will  he 
drawn  from  them,  it  should  he  under- 
tint these  aie  only  based  >  n  the  experii 
of  a  few  months.  It  is  hoped  that  in  discus- 
sion further  results  will  he  forthcoming 
from  other  mines  on  which  the  Konimeter 
has  been  in  use. 

The    sampling    has    I n    done    in    mosl 

cases    by    the    dust    sampler    of    the    mine. 
1      3  position  has  been  held  bj   t wi>  different 


men    at     various    tin.  v    since     Uigusl     lasl 
Neither  had  any  pie\  ious  expi  rienci      i   the 
Konimeter,  m  i  ol  tic  usa  i  f  a  mieri  isci  pe 

A  number  ol  samples  have  b  'en  taken  al 
the  same  time  as  the  -ie  ,,  i  ube  -  imple  — 
net  for  the  purpose  of  establishing  a  rela- 
'  ionship  between  tie  two  me^ln  .1--  hat  to 
show  that  the  gravimi  ti  c  results  depend 
en  the  character  of  the  dusl  and  not  en  the 
number  of  injurious  particles  present,  (in 
an  average   six   sp   i  -    form  one  sample. 

Table     "A"     shows     these     comparisons, 
while  Table  "  B  "  shows  the  average  - 
total    number    of    Konimeter    samples    for 
different  clashes  of  work. 

The  photo-micrographs  with  which  this 
paper  is  illustrated  have  keen  in  i  le  by  Mr. 
Selby  and  myself,  with  an  apparatus  kindly 
lent  by  Mr.  Sallo  Epstein  of  Commissi,  tier 
Streel  The  magnific  it  <  n  in  all  c  ises  is 
40  diameters.  S  me  i  i  the  pictures  - 
t  he    seel  irs    as    used    for    countins       A    few 
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Drives  (Axial  Water  Feed  Machines) 
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Raises  (Axial  Water  Feed  Machines) 

Winzes  (Reciprocating  Machines)  ... 

( 're  Bins 

Stopes  (Axial  Water  Feed  Machines) 

Stopes  (Reciprocating  Machines)  ... 

Stopes  (Hammers  and  Reclamations) 
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photographs     show     iln-     metl 

Mini   illumination,   bul    this  i-  m 
torj    From   the   photographic   poinl    •  i 
although    it    makes   count  ng  easier.       Ordi- 
narily     direct      illumination      en,.-      better 

ssarv 
rust,   <huruness  i  il  Fi  cus  1 1 : i -  been  - 
i   to  a   small   extent.      In   am    cuse   thi- 
magnification    i-    insufficient     to    show     the 
.  utlines  ol  the  dusl   pari  i < - 1« ->-  proper!  > . 
\\  ii  li  mi  -i  oi  the  photographs  t1 

by   the  sugar-tube  method 

is     given,     and     those     comp  I   rm 

p|  iful  demonsl  ral  on   to  prove  that   t  hi- 

■ : ■  | .. ■  i m  1  ~    on    i  in-    character   ol    dusl 

illlnllllt 

.  i      The   c<  n  i'.i i  isi m -   musl    be    made 
with  il    numher  "f 

■  ah  the  particulai 
spi  I    u  Inch   has  been  this 

shows  the  i  \  pe  1,  and 

in:i\    nol    be 

i-<  neerned. 
\I  \\  ill    lullill    a    duty 

which   we  all   feel   is  owing   l<     Mi     R     \ 

Kni , ■  ni  <  I  i be  w i  i k  be  has    I 

I  i    he 

spent    much   ol    ;  time   in   the 

bettei  method  ol  <lusi 
i  - 1  i-      Tl        pa  | 


objects,   il   it   adds  to  the   number 

who  wish  ti    congratulate  Mr.   Kotze  on  the 

ss     which    has    at    last     crowned    his 

efforts.        We    appreciate    the    spirit    which 

prompted  bim  t-    place  his  invention  at   the 

is   all   without   am    restrictions, 

ii   there  should  be  nothing  to  impede 

its  immediate  up]  I  <->f  a 

ise     which     lias    had     such     disastrous 

effect-  on  the  miiieis  ,if  the   Rund. 


[)ES(  RIP  I  [ON     OF    THE     I'l.A  I  ES 
Pi  in    A. 

No.     1       1  vs    the    sectors    .i>    used     t"i 

counting.     The  ruling  ".i-  designed   for  a  difl 
ective  from  that   used   in  photographi 

Mo    2      This  i-  an  example  "t   dark  ground  illu- 
mination ii.-  used   for  counting.     It    represents  ilu-t 
from  air  in  a  .-kip  in  which  men  wen 
and     illustrates    the     facility    ■•!     sampling        The 
average  count   "f  6  Bpots  per  ■  I   tin* 

•lint. 

Mo.    3       /'  '  'htingt     Hon ->        l>or( 

under    S    microns    |- 

i-ounl        \   '  '  f  6  Bpots  |"''    ■  •       '■'•     '  \ 

■  il   count. 

The    pen  i  injurious    dusl    is    high. 

The   largest    particle   is    10   mic -   in  d 

Vi      /'  /hir'     with     Ixiol    H 

/■'• .  tl       !/■-.  /•  rm  Part  ii  les      under      S      niii  rons 

pi  i  .-  i     97       "i    i he    total    count         A-  ■ 

<  omit    "t    6    spot  -    per    «       147  the   total 

count. 

\i.i  ■  haractei   ■■!   the  dust.     The  I  n 

•  ■    i-    7    microns    in    diameter.        The    - 
returned    bj    the   sugat  tube    method    for   tliis   type 
ol   dust   is  usually  low. 

V      .'■      Ihii    from    a    H  inn  in  r  i    s/,,y„       Particles 
undei     5    mil  wn-    per    c<       16  =  5 

count.      Vvi  int  of  fi    ipol  >  | 1  t 

of  tin  ■ 

i  tope  dust.     The  dusl 

arse,    and  rives    comparativel}     high 

weights   bj    tin-   sugar-tube    method         The    In 
particle  i-  25  microns  in  diami 

\..-,    6   and    7.     Carbon    Contamination.      \- 
counl    of    i    spi  '  12=84       ■>!    the    t  ital 

count.     Parboil    in   the   form   "I    soot    seldom   > 
in    -p-.i-   ink'ii    under    normal    conditions         II 
produced  ai  i  ifii  iallj    in  a  dead  end   t"i    tl 
o|  th<  hi-  usually   present   in 

^rnuulai     mn   »es,    which    have    ■>    grey    appear 

with   d  ".I   illumination        The   ^n-jit,. i 

ii.i-i   of   the  quartz   Darticles   is  apparent 

\,.       -         /'       I     finiif iii-i  tl     lii/     liltiirntijtilit     Mat 

//../•-    itiili     \n      Particles    under    5    mi 

i    the    total    c I       Averagi ml 

pots    pei  t    the   total   count. 

The   Ihl;---i   particle  is  20  microns  in  dian 

\,,     -i       //          ..///#.,/    luf    lllowiny-oul    Mai 
//■■/■  -   with     '  I' ■" '  ■•  -  -   undei     

Ill      tin-     total     •  "Hill  \ 

fi  spot ■■(  the  total  counl      The 

On        us  in   diami  I 

These  two  illustrations  show    tl arse  chai 

.it    the   dusl    produi  ed    h\    iln- 
L'i\r   I                   It-  t,\    the   sugai  tube   method,  evi 
•  lent  I  \    due   t  •  the   large   particles   which  are   forced 
into  suspension  in  the  nil       Bel the  introduction 


Maritli  191s   ./.  /„.  ■  ..      Tht 


>t     In  in  i 


/in'/    in    Mm,   Air   by   tin    Kotzi    !<• 
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of  the  Konimeter,  experiments  were  made  on  the 
Ferreira  Peep  by  washing  out  the  holes  with  clean 
water  before  blowing  out  with  air,  bnf  the  gravi- 
metric results  showed  no  appreciable  diminution. 
Che  experiments  will  now  I"'  repeated  to  see  if  the 
amount   of   injurious   dti~t    is    lessened. 

No.    10. — Dust  produced   by   lilusting         S 
Particles    under   a   microns    pei    ci  Ol        9         I 

the    total    count.        Average    I    oi    6    -huts   per 

cc.=525  =  88        oi    the    total    count.        The    la 
particle  is  15  microns  in  diametei        ["he  percentage 
of  coarse  dust  is  high. 

Nil    11      Dust    in    a     W'inzi     with     Reci 
Machine*. — Particles   under   5   microns   per   cc.=652 

=98",-   of  the  total  count.     Averag mt  ol  6  spots 

per  ci       7 of  the  total  cunt.     The   largest 

particle  is  10  microns  in  diameter.  Our  experience 
on  the  Ferreira  Dee])  has  shown  that  high  counts 
•are  common  in  winzes.  This  m  jhl  bi  due  to  the 
small  quantity  of  water  used,  but  insufficient  results 
have  been  obtained  to  prove  that  winzing  is  more 
dangerous   than   raising. 

No.   12.  —  Dust  from  a  Toiling*  Dump  w/i  a   \Y     fi  , 
Day — Particles  under  5  microns   per  cc.  =  168      74 
of   the    total    count.     Average    count    of    6   spots    per 
cc.  =  BO     7!        of  the  total  count.     Wi  ight   bj    - 
tube  =  7'8  mgm.   per  I 

proportion   of   coarse   dust.     Tl»-   largest    parti. 
tu    microns    in    diameter. 

Plate    /;. 
Mo.    lZ.—Du4t    fron        Crushei    Ho  I   irticles 

under  5  microns  per  ec.=  212=  s7  ,.t  the  total 
count.  Averagi  count  oi  '■'•  spots  per  cc.=lll  = 
7c  of  the  total  count.  Weight  bj  sugar-tube  = 
mgm.  per  cubit  meter.  The  largest  particle  is 
13   microns  in   diameter. 

No.  11. — Dust  from  n  Champ  Hotisi  .—Particles 
under  •")  microns  per  cc  =26  65  oi  the  total 
count.  Average  count  of  6  spots  per  cc.=18  64 
vf  the  total  count.  Weight  by  sugar-tube =3"6 
mgm.  per  cubic  meter.  The  largest  particle  is  25 
microns  in  diameter.  The  proportion  of  •  irsi 
•  lust    is  very  high. 

No.   15. — Du't  from  a  Street  on  u   Windy  h 
Particles  under  5  microns  per  cc.=60=88       of  the 
total    count.      Average    count    ol     8     spots    per    cc.  = 
35=97%  of  the  total  count.     Weight   by  sugar-tube 
=  7'8  mgm.    per  cubic   meti 

The    proportion    of    coarse    dust    is   much    smaller 
than   in    the    previous   samples,    bnt    the   size   of   in- 
dividual particles  is  larger.     The  largest   pan 
50  microns  in   diameter. 

No.    16. — Dust    froi  "■  with    Reciproca 

Machines. — Particles  under  5  microns  per  cc.  =  102 
=  98%  of  the  total  count.  Average  count  of  6 
spots  per  ce.=86=97%  of  the  total  count.  Weight 
by   sugar-tube  =  V2   mgm.    per  cubic   meter. 

This   samnle    is  more   dangerous   than    any   of    the 
eding    four,   but    the   fine   character  of    the   dust 
accounts  for  the  small  weight.      The  largest   particle 
is  10  microns  in   diaic 

No  17. — Dwt  from  n  Stop*  with  Reciprocating 
Machines. — Particles  under  5  microns  per  cc=86  = 
'- 1 7 ■  ■  of  the  total  count.  Average  count  of  6  spots 
per  cc.  =69  =  99°,',  of  the  tot.il  count.  Weight  bv 
tube=2'4  mgm.  per  cubic  meter.  The  largesl 
particle  is  7  microns  in  diameter.  This  dust  is 
coarser  than  that  in  the  preceding  sample,  and  the 
weight  is  double,  although  the  injurious  dust  is 
less. 

No.  18. — Dust  Iriim  a  Crwht  ffou  -  Particles 
under  5  microns  per  c<-  -  1.V2- o:i'  of  the  totil 
count.     Average  count  of   6  spots   per  1 1 .  =  43  =  9.3",', 


of    the    total    count.        Weight    by    sugar-tube     '.  I 
mgm.    per   cubic    meter.      I  dUs1 

accounts    for    the    high    weight.      The    large    particle 
shown   is  not  on  the  slide. 

No      19      Dust    from    a    Dm-,     with    Axial    Water 
Feed      Machines.   —   Particles      tindei 

19        of    the    tot  ,1    count.         \ 
counl    of    12    rpots    per    cc.  =414=  99%    of    the 

'  onni       '\  eight    bj    sugai  t  tbe     ! gm 

Note  the  high  pen  enta   i    o)    injui  iou  ■  dust 

The  la  irl  cle  is  10  microns  in  diam 

the  t  in  the  dust   ai    ounl  low- 

No.    20       Dust    from    a    Winzi      Machine*   had   nor 
■  !. — Parti  les    under    3    microns    per    ., 
89  '.  ount.      '.  ount   of  6 

per   •  i       30     86       ■  I   the   tot  ,1   count.        U 
-ii-  ii  tube     9"6  mgm.  per  .  ubic  meter.     'I  he 
particle   is    15   microns    in    diameter.         The    sample 
shows    that    the    air    is    comparatively    hart 

tl gh  it  would  he  regarded  as  dangerous  from  the 

gravimetric    result.        Compare    these    results    with 
li      i  of   No.    19. 
No.   21.— Dust    turn,   ii  Hammer  Stops.     Parti 

lei     5    mil  ions    per    cc.     16     92'      of    I  h 

i  ount   of  6  spots  per  cc.     33       ! 
of     the     total     count.     Weigh!     bv     sugir-tube=5'l 
mgm     pei    cubii    meter.     The   lai.est    particle     -    20 

lier  example    oi 
the  harmless  character  of  dust  from  hammi 
I'    relative  coarseness  of  the  dust  may  account    fi 
i  In-    higher    weights    returned    by    the    gi 
method    for   this   type  of   sloping   than   for   mai 

stop,.-. 

No.    22. — Dust    from    n   Stope    with    Reciprocating 

Mm  -In  in  -.-Particles   under   5    microns   pei 

=  99%     of    the    total    count.      Average    count    of     12 

spots   pe ■'     f  the  total  count.    WYi.lit 

by    sugar-tube  =  2"  1    mgm.    per    cubic    meter.        The 
i     particle    is    10    microns    in    diameter.         The 
amount     of     injurious     dust     is    about     20     times     as 
great   as  that  of  the  previous  sample  but  the  i< 
is   less  than   half. 

No.    23. — Dust   inn,,    a   Stopi    with    Reciprocating 

Machines.  —  Particles   under    3    microns    per   cc.  =  794 

of    the    total    Count.         Average    count    of    12 

per  cc.  =216  =  96°0   of  the  total  count.   Weight 

li\     sugar-tube  =  7"8    mgm.    per    cubic    meter.         The 

particle    is    20    microns    in    diameter.        The 

ci  irse   iln-t    will   account    for  most    of  the   weight. 

No.   24.-    Dust    from   a  Ham-mei    Stop*       Particles 
uiider    5    microns    per    cc.  =  106  =  86°,,     of    the    total 
count.     Average  count  of  fi  soots   per  cc.'=66=90 
of    the    total    count.         Weight     In     sugar-tube =6'6 
mgm.    per   cubic    meter.      The    largest    oarticle 
microns    in    diameter.        The    high    weight    is   again 
accounted   for  by  the  coarse   character  of   the   dust. 
Plate    C. 
No.    2.3. — Dust    from   a   Stope    with    Reciprocating 
Machines. — Particles   under   o    microns   per   cc.  =  164 
of   the    total   count.        Average    count    of    6 
spots  per  cc.=68=97%   of  the  total  count.      Weight 
by    sugar-tube  =  126    mgm.    per    cubic    meter.         The 
particle   is  20  microns   in   diameter 
No.    26. — Dust   from    o   Dun     with    Axial    Wa 
Feed      Machines.   —  Particles       under      .3      microns 
per    ec.=884  =  99%    of    the    total    count.        Average 
count    of    12    spots    per    cc.  =93.3  =  99",,    of    the    total 
count.     Weight   by   sugar-tube  =  3'6  mgm.    per  cubic 
meter.     The   diameter   of   the   largest    particle    is    ~ 
mil  tons.     This  sample  is  one  of  the  worst  obtained, 
yet    the  weight   is   fairly  satisfactory. 
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\,,    27        /'     '   i         an  Ort    Bin     Cart  Tipping. 
Particles   tinder   5    microns    i"-r   cc.  =34=80 
the  total  count.     Average  connl  ioU  pei    a 

of   the   total   count.     Weight    by 
in  "i    in^'iti     per    cab  The 

-    is   20    n  diameter.     Accordin 

the  gravimi  red   a 

p  effort      might    be 

made  to  reduce  the  amounj  of  ilnst.     Compan 
with   No.   26 

No    28      /' ■■■       ( ■■        071    Ore  Tipping. 

Particles   under  5  microns   per  cc  =443=94 

the  total  count.     Avera;? unt  of  12  spots  per  a 

the  total   count.     Weigh!    by   sugai 
tube     13"2    rr> _  ii     per    cub:c    meter.        The    hrgest 
particle  is  Jii  microns  in  diameter.     Tin'  higl 
cents  se  dust  "ill  account  for  the  wi 

No  I   from   a  B  A  rial    H 

Fred      Machines.         Particles      under     5      microns 
i    the    total    count.        Average 
count    of   I  er   cc.      176     96  l     of    'It  ■    totil 

count.     Wei   ht   b)    sugar-tub" =13"2  mgm.  ner  cubic 

The     largest     particle    is     Id     n 
diameter,  but  the  dust  is  fairly  coarse  throughout. 

v..     30      ha  (    from    a   Drive   with    Tteciprai 
Mach  Particles  under  5  microns  per  cc.  =  130 

97       .it'    the    '  ■'  »!    i  ount       \  mnt    of    12 

pei   ci       184     99      ■  t   thi    total  count.   W 
by  tin-  Bugar-tube     5'1   mgm    pei   cubic  meter.     The 
particle   is  -i« »  microns  in  diameter. 
No     :'>1       l>n  i    from   a    Waiting   Placi    in    Upcast 
[ii       Partii  les    under   5   microi  24=81 

uf   tin-  total   count.      1   unt 

cc.     ii     88      of  1  he  tot  il  i  ount.     Wi  ight   bj 
tube     3"6  mgm    per  cubic  meter.     The  largest    pai 
tide    i     l "'    mil  rons    in  d  I  he   weight    is 

In  -h   foi    sui  li  a   Ii  i :  nple 

Ni  ■'•  '■'        ■    with    Reciprocating 

M.i,  i.  ■  ■ .        Particli  ■    mil  rons 

if  tli"  total   i Avi  'if   12 

pei    .         606     "''         i   the  total  count     Wei»ht 
in  B  i    mgm.    i«'i    cubic    meter.       The 

largest  particli 

No     33      I'"  i    tram   a    -  '     Heciprocatinn 

Particles   under  5   microns   per  ci       172 
the  total  count.      Vverage  count  of  6 
per  '  til   count.     Weieht    b> 

t  ab      ■. :;  m  rjn     pei  i  ubii   meter.     The 
le   is    10  microns   in 
No.   34  with    Heciprocatinn 

l/./,  /  i  microns   pei 

97      of  the  total  count       Ivei  ige  count  i  f  ' 
per   ci       34     9S         f  the  total  i     int 

-   .  uliir  meter      The 

The  wei  *lu   is 
iii'h  compared   with  the  small  amount   of  injurious 

No  D     I    from   ii    Winzi    with    Ittciprocatinn 

Mach    ii        Particles   under  S   microns   per  ■ 

of  the  tot  il  nt       \ ii  fit  of  6 

9 16    92       "i    the   total    i  ount      Weight   by 

Tin  mother  example  of   bad   conditions   in  a 

win 

■  ■n  n    Windy  I ' 
p     •  undei     i  microi  B4     B7       of  th° 

t.ii  il  \ 

U  .  ight   bj   sug  'I  tube 

I    pari  i>  le   i  • 
SO  mi     ii  di  imi  '■  •       Phi       si  {ht   is  out   of  all 

proportion  !•■  the  amount  of  injurious  dust  p  ■ 


The  President:  We  have  to  congratulate 
Mr.  Iiuies,  Mr.  Paul  Selby,  and  other  gen- 
tlemen on  the  Ferreira  Deep  for  the  excel- 
lent work  they  have  done  in  connection 
with  this  question  of  dust  sampling  by  the 
Konimeter.  This  Society  is  also  I  i  he  con- 
gratulated on  having  had  this  most  interest- 
rid  excellent  paper  read  hefore  it.  The 
ii  in  tins  subject  is  very 
obvious,  judging  by  the  full  house  we  I 
got  here  to-night.  It  is  the  best  meeting 
that  we  have  had  for  verj  man)  months, 
in  fact  ears. 

There  are  i r  two  points  which  struck 

me  with  regard  to  this  paper  and,  the  first 
is.  I  dn  not  know  « h.\  1  am  here . 
I  think  I  ought  to  1»-  dead,  and  mam  of  us 
who  have  seen  these  slides,  heard  this 
paper,  and   who  have   worked  underground 

a-  any  question  of  dust  - 
pling  at  all,  must  marvel  that  we  an  still 
alive,  and  must  thank  Mature  that  it  lias 
fixed  us  up  inside  a  jollj  side  hitter  than 
we  realise,  in  having  kept  the  dust  out  to 
a  certain  extent.  The  science  of  dust  Bam 
pling  seems  now  to  have  reached  such  n 
t,  judging  l>>  Mr.  tnnes'  paper,  that 
it  is  possible  for  us.  when  we  have  nothing 
better  to  do,  to  sit  di  »w  u  and  « i  irk  out 

main      particles     of     dust      u,.     have     ill     our 

chest ,  and  to  work  hack  on  the  underground 
rec  id:  it   might  be  an  interesting  thin 
■1    ' 

What    1    want    to   know   now   is:    What    is 
the    minimum     amount    of    dust     required 

in    which    would 

give    us    phthisis?      That     is    one    point 

her    pi  int     is,     that     the     gravimetric 

■  dust  sampling  would  now  appear 

ant  iquated,  alt  hi  iugh  it  has  di  ne  t  erj 

excellent  work      There  is  no  doubt  that  the 

sampling  of  mine  air  b\   the  sugar  pn 

di  me  an  en  mm  ius  ami  unt  t<  i  eliminate 
dust   in  the  mines  of  the  Hand.     That   was 
first   step  .  and  now  we  appear  to 
thing  In; 
When  the  Bugar  method  of  dust  sampling 
first    came    int  i    force,    everyone    was    very 
they  sh  mid  be.     1  h  se  of  us,  at 
rate    who    were    responsible    for    the 
amount     <it"    dust     produced     underground, 
and.  also,    the    officials   <>f    the 

Mines   Department    are    verj    keen,    had     i 
great   time  chasing  round  d  iwn  the 

dust  in    the    mine.      Mr     K   I 

nvented    the    Konimeti  go'ng 

ive    us   another    run    for   our    money. 

W  .  .    u  ho   are   res]  t  in 

the    mines    should     not     rush     to.,    much     h 
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begin  with.  We  are  all  keen  on  eliminating 
•dust  entirely :  but  this  counting  method 
means  that  we  shall  have  to  consider  the 
question  again,  and  still  go  much  more  care- 
fully into  the  methods  of  dust  allaying 
underground.  It  would  appear  to  in.'  that, 
as  the  result  of  the  work  done  on  the 
Ferreira  Deep,  we  are  now,  or  should  he. 
right  hard  on  the  track  of  eliminating 
phthisis  on  the  mines,  provided  we  make 
up  our  minds  to  do  so;  and  J  am  sure  all 
those  who  are  in  responsible  positions  with 
regard  to  the  dust  on  the  mines  will,  and 
can,  now  that  they  have  this  method,  even 
dually    eliminate    miners'    phthisis 

I  would  now  ask  Dr.  Irvine,  who  knows 
something  about  the  human  dust  sampler, 
the  lungs,  to  propose  a  vote  of  thanks  to 
Mr.  Innes  for  his  paper. 

Dr.  L.  G.  Irvine  (Member):  1  have  much 
pleasure  in  proposing  a  vote  of  thanks  to 
Mr.  Innes  for  his  most  convincing  paper, 
to  which  I  have  listened  with  very  great 
pleasure.  I  have  known  about  the  Koni- 
meter for  some  time,  and  the  subject  is 
therefore   not   entirely   new   to   me. 

I  want,  in  the  first  place,  to  offer  a  few 
congratulations.  First,  I  want  to  congratu- 
late this  Society.  This  is  by  no  means  the 
first,  or  even  the  fifth  or  sixth  first-class 
paper  that  I  have  heard  read  before  this 
Society  on  subjects  connected  with  miners' 
phthisis,  and  I  think  this  Society  is  to  be 
heartily  congratulated  on  having,  all  along, 
taken  such  a  practical  and  mportant  inter- 
est in  this  subject.  The  ttendance  to- 
night demonstrates  that  interest,  and  re- 
minds one  of  the  great  old  days  of  this 
Society.      I    hope    it    will    always    flourish. 

The  second  body  of  people  whom  I  want 
to  congratulate  is  the  whole  mining  com- 
munity in  having  as  Government  Mining 
Engineer  a  man  of  the  capacity  of  Mr. 
Kotze.  Mr.  Innes  is  following  in  Mr. 
Kotze 's  footsteps.  It  was  Mr.  Kotze  who 
invented  this  instrument.  He  came  to  do 
that  because,  about  the  time  when  the 
report  of  the  Miners'  Phthisis  Prevention 
Committee  was  published,  although  it  was 
obvious  that  the  Committee  had  done  a 
great  deal  of  first-class  work  and  had  been 
the  means  of  bringing  into  operation  many 
useful  and  practical  measures  directed 
against  the  production  of  dust  in  mine  air, 
we  just  then,  or  rather  Mr.  Kotze  just  then, 
was  of  the  opinion  that  the  gravimetric 
method  of  determining  dust  did  not  carry 
us  far  enough.  It  had  done  good  work.  It 
had  shown  clearly,  for  example,  that  blast- 


ing-dust, by  the  use  of  proper  water  appli- 
ances,  could  be  reduced  by  95%,  and  that 
was  amply  sufficient  proof  of  the  value  of 
these  appliances.  Hut  as  Mr.  [nnes  has 
shown  us  to-night,  samples  tested  only  by 
the  gravimetric  method  would  seem  to  show 
that  street  dust  is  verj  much  more  danger- 
ous than  that  of  most  underground  atmos 
pheres.  People  really  were  beginning  to 
believe  something  of  the  sorl  and  were 
going  about  patting  each  other  mi  the  back 
and  saying,  "  What  more  can  you  expect'.'" 
You  can't  expect  us  to  make  mine  air  any 
better  than  street  air."  Well,  they  wen' 
talking  nonsense,  as  Mr.  limes  has  shown. 
Mr.  Kotze,  therefore,  has  devised  this  new 
dust  sampling  instrument,  which  deter- 
mines the  number  of  particles  and  not 
weight,  and  which  tends  to  overturn  some 
of  the  old  gravimetric  results  altogether. 
These  results  were  not  wrong,  but  they  did 
not  show  us  all  that  had  to  be  shown.  I 
think  an  immense  amount  of  thanks  is  due 
from  the  mining  community  to  Mr.  Kotze 
fos  having  done  that.  We  are  now  able  to 
distinguish  between  the  dangerous  and  the 
harmless  samples  much  better.  The 
Government  Mines  Department  has  been 
often  criticised  for  lack  of  inspectors  and 
lack  of  inspection,  and  all  that  sort  of  thing: 
well,  this  advance,  at  all  events,  has  come 
directly   from  that   Department. 

The  third  set  of  people  whom  I  want  to 
congratulate  are  the  people  of  the  Ferreira 
Deep,  on  having  such  an  energetic  and  keen 
surveyor  as  Mr.  Innes,  and  I  hope  all  the 
surveyors  on  all  the  other  mines  will  take 
a  lesson  from  what  they  have  heard  from 
him  to-night.  It  seems  to  me  tint  if  all  the 
mines  were  to  take  the  same  interest  in 
their  dust  problems  as  the  people  of  the 
Ferreira  Deep  do — I  do  not  say  they  do  not 
because  I  do  not  know — but  I  say  if  they 
did,  it  would  show  that  the  managements  of 
the  mines  were  really  determined  to  abolish 
this  dust  evil  as  far  as  is  practicable. 

I  think  Mr.  Innes'  paper  has  been  most 
convincing.  It  is  a.  great  thing  to  know, 
when  it  is  proposed  to  desert  one  method  in 
favour  of  another,  that  the  second  method 
is  so  much  better,  not  only  in  accuracy,  not 
only  because  it  gives  you  the  real  determina- 
tion of  the  danger  of  the  dust  and  not 
merely  its  weight,  since  the  danger  of  the 
dust  is  in  proportion  to  number  of  fine  par- 
tick's  which  it  contains — not  only  from  thai 
point  of  view,  hut  because  it  is  much  more 
easily  managed  and  involves  much  less 
labour.     It  does  not  take  an  intelligent  man 
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I  ■■:    i  ■  master  the  application  of  this 

,1  it,   lie  will 
back    to    the    suger    tubes    again 
The  sugar  tubes  marked  an  important  stage 
in  dusl  determination,  and  ;i  neeessan  one 
-  ii-  a  stage  further. 
Thi  i   p  ints   thai    i 

<.iil   rathei  tsh    in  1 1 1 i ■—  paper  to-night. 

One  thai  -unci;  mi    was  1 1 1 . •  amount  ol  dusl 

-I    in    places    vvhi  re    axial    wato 
drills    are   being    used.      When   axial    water- 
fed    drills    were    first    introduced    they    wen 

■  •  •  mucli 
of    tl  blem ;    bul     il 

seems   to  appear   fr  m    whal    we   have   seen 
night,    i  hat    tin       do   ii'  t 
This  quest  ion  n  anl  s,  In  iw  e\  i  r,  an 
pleti     nvesl  igal  ion       I  should  like  Mr.  [nues 
to  tell  us  whal  type  ol  water-fed  drills  were 
being  used  in  these  di  because 

there  are,  as  you  all 

r  fed  drills:  those  which  deliver  air  and 
\\  ater  .-it   i  he  botl  and  t  liose 

which  deliver  >  nl\  water,  and  it  would 
been  verj   interesting  it  we  had  seen  ph 
phs    showing    whether    there    was    any 
i    in ,    between  i  hesi    two  ty  pes  ol  drills, 
think  Mr.   I  lines  gave  us  anj   sam 
pies  mi   the  screen  showing  the  amoui 
dusl    in  stopes  after  blasting;   I   imagine  .-ill 

In-    show  ill    B  W  illl    Wl  il 

I   think  ii   would  I"-  an  interesting 
addition    i"    t be    serii  ause,    as    you 

know,   lil  ■  lusl    in  -i' ipes   is   i ine  thing 

which  ca  bal  whal  has 

to  be  done       to  remove  1  he  men  oul  <>l  it . 
and  ii  would  I"1  an  interesting  object  lesson, 
I   I       .  able  to  - 

us  < or  two  of  these      I    hope   thai    the 

is  met bod  of  » 1  ii — t  counl ing 
will  mark  an  enormous  advance  in  the 
handling  of  the  dusl  problem.  When  you 
know  whal  dusts  an  dangerous,  you  know 
ir  mining  operations  to  which 
your   preventive    n  d  peci- 

ill',   directed.      \   great   deal  ha  -  been  d 
already    bj    the    help   ■ 
But    there    is    plenty     more    to    <!<•.      The 
phthisis    problem     is    -till    a  Dm 

There   is   no  doubt    aboul    that.      I    believe 
i  hat  men  take  a  much  1  ingi  r  timi 

tiers'  phthisis  n< iw  than  in  the  lm-i  ; 
Imi  iii  Baj  thej  are  no  longer  contracting  it 
.  I  th  nk.  a  thing  which  cannol  be  truth- 
fully Baid.  Ii  must  |„-  remembered  ale 
thai  .-it  the  back  ol  the  dual  pn  blem  and  the 
quesl  the  ol  her  ques- 

. if  tuberculosi -,  and,  bef< ire  '  phi ' 
which   is  its  ordinary  n   tin-  mines, 


is  stamped  out,  thai  problem  <>t  the  control 
of    tulnTculnsis    in    its, -If    must    beoomi 
prime   objeel    "f    the    movemei      I  lish 

chronic    lung   disease   in   miners.        A    s 
deal,  iif  course,  j-  being  done  in  this  direc- 
tion already.      It    is   pari   •■(  the  working 
the  Miners'  Phthisis  Act.     lint  it  . 

lie   problem    which    must    never   I" 
sight  of. 

This  i-  int   ii   paper  thai   one  <;m  discuss 
straighl    away  off-hand.      1    think,   howi 
thai     tin-    author    has    established    nil    bis 
points  in  favour  <~i  the   Konimi  tei       N 

-  Inn  e  been  e  its  :«'1\  an- 

tages   as   I  lie   pei  pie   of  tin     Ferreira    l 
have  shown  themselves  to  be.     There  un- 
it   long   discussion    among    old 
ii  Ik  who  said    "  Cannol  you  establish  - 
"  lal  ionship       between       i  he       gravimi 

■  rut  In  ill  and  'his  null  ■  I  ',ut  i  be  thing 
I-   impossible,    and   then    i-   no  point    in   it 
The  mere  weighl  ol  the  dusl  sample  means 

im  parti- 
cles ;i  ng  \inl  that  pi  lint .  1 
think,    VIr.    Innes    has    clear!  j    established 

I  ratulate   him   very   i -h, 

Hid   the    Societ  producii       i    papi 

such  excellem 

Lieut. -Colonel    D.    Macaulay.    S.A.M.C. 
It  has  hei  ii  :i  \ i  r\   happy  coinci- 
dence,  while  having  .•>   little  breathing  time 
'lii-r  sphere  ol  influence,  to  tumble 

■  hi   .i   meeting  of  tlii-   importance  to-night, 

tse    ii    ii  '    my    mind    hack 

\    years,    when    the  discussion   of   this 

subject    was  in   it-   infancy.      I   think  it   was 

in  tin-  \'  i  that   youi    then   President 

ii bscure  r<  ason  i  i 

■  i In  r.   i  '  rea  1  .i   paper  bi  f  re  the    3 

and,    not    knowing   anything   about  mining, 
less  of  metallurgy,  and  perhaps  still  Ii 

chemist  r\ .   1   had  al t   to  find  .  iut 

whal   were  the  subjects  that   were  really  <<i 
imp  mining  «  i  irld  at  the  I 

I  her  with  m\    friend    I  >r     lr\  ine,    I   had 

time   impressed  with   what 

we,  in  pi  i   those  < !:i  \  - .  saw  happen- 

thai   n  a-,   i Ii.-  appalling 

ml   incidental  l<  --  of  efficiency 

which    was   being   caused    b\    our   industrial 

1  [and.     Pn  ihably  by  happy 

inspiration,     afi  Ital     n     w:th     I  >r 

Irvine.   I   con  i  write  something  on 

what,   for  lack  ..f  a  better  term,  we  called 

Safel  •>    '  i  in   Min  i  Thai    u  n- 

reallj    the    beginning   of   the    public   di 

-i..n  on  this  subject       I  think  it  was  in  the 

1905;    that    is    nearly     18    years 
\inl    w  hat    strikes    nil     in    -i    t     night      ' 
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are  several  things  which  flash  acn  — 
mind  after  listening  to  a  paper  of  the  value 
the   one    read    hj    Mr.    Lines    to-night  — 

what  strikes  me  most    i-  this       First   i  I  all, 
the  crude   methods   that   were  employed   a1 
that  time.     We  were  really  gr  ping   in  the 
dark:    we    were    pioneers;    we    were 
cognisant  of  results  on  the  mines  and 
little  nt    ol    the   processes   thai 

ling   t  i   that    result .      In    an    omnisi 
kind   of   fashion,    I  >r.    Irvine   and   myself,    1 
remember,   laid  down  ula,   and   were 

wise  enc  ugh  o  I  bri  iv  tl  uus  oJ  put- 
ting that  formula  into  practice  on  other 
ilders  We  said  the  solution  of  the 
problem  was  quite  simple;  the  soli 
being  "  ventilati  <v  for  the  gases  and  watei 
for  the  dust.  the  engineers 

to  ventilate  their  mines  and  t"  supph   v 
to  allay  the  dust.     \\  e  cat  hi  >w 

poor  ,1  formula   thai    was.      A   lot    has   beeD 
u  'lie  in  these  intei  ;  to  alia 

dust,  with  good  results;  Ian   i.    say  that  we 
have  got  at  tl  I  miners '  phthisis 

probably  net  yet  true. 
Air.   Junes  has  given   us  a    \.i.    excellent 
paper  to-night  .  a   most   convincing  paper,  a 
paper  1  am  ven    glad  to  have  travelled  all 
the  waj   from  Durban  to  listen  to. 

It  is  ii"t  sufficient  to  lie  able  to  pi 
that  the  du^t  exist-  in  tin,  appalling  niiin- 
er  of  particles  pei  cm.  That  is  not 
enough,  although  it  iv  a  step  in  the  right 
direction  :  hut  it  rests  with  Mr  limes  and 
others  (and  I  hope  they  will  do  ad<  pt  the 
method  Dr.    Irvine  and    I   adopted  long 

_    ila>  applicat  in  i  if  t  he  met  la  id  i  n 
others"  shoulders),  to  find  out   what    n 
ing  to  be  tin  ds  of  eati 

-  •  fine  part  ieles  i  >1  dusl ,  whii  i  ppa- 

rentlv  as  elusive  as  pi    pie  we  have  been 

chasing  for  some  time  in  German  E 

The  other  thiiiL's  that  struck  me  most  in 
the  discussion  of  this  matter  was  that  the 
dear  old  Chemical  and  Metallurgical  Soi 
i^  still  taking  the  foremost  lead,  and  I 
remembei  the  time  when  there  was  a  e 
deal  of  discussion  in  this  Society  as  to  the 
advisability       of      lacking      on      the 

Mining  ''   to   the   title   of   th<    Si  eiet\        I 
think    wdiai    has    happened    since    then    has 
amply  justified  the  action  ol  the  gentli  i 
who  wanted   to  make   this  a   Mining  as   well 
as    a   Chemical    and    Metallurgical    Society 
and  I  hope  the  Society  will  continue 

same  practical  interest  in  this  mattei 
as  they  have  done  in  the  past,  and  with 
such  success  that  tin -\  will  eliminate  this 
scourge  from   the  Witwatersrand. 


1     l gratulate    Mr.     limes,     in    the    first 

place,  and.  through  him,  Mr.   !.  ,r  the 

admiral.!.  |)ave  dom  which 

is  really  .  I  first-rate  imp  rtance  :  and  J  eon 
tulate  the  Society  on  the  paper  that  has 
been  read  before  it. 

The   President:    Before    the   discussion    is 
resumed  on  this  paper.  Major  Prat  I 
will    reply    to    the   discussion   on    i. 
which    will   throw   a  little   more   light   on 
manner    in     which     i  at  -    c  attract     silicosis 
underground. 


SILICOSIS  IN    RATS    IN  A  WITWATERS 
RAND  MINK 
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REPLY   TO   DISCUSSION. 

Major  Pratt  Johnson,  S.A.M  C.  |  I  isitdi 
Since      1      read      my      paper      before      this 

t\     in     regard    to    the    occurrenci 
silicosis    in     rats    which     had    been     kept    in 
the    underground    workings    of   one    of    the 
Witwatersrand     m       -  lias     been 

cussed  l>\  several  members  at  various  n 

Unfortunately,  owing  i  i  m\  time  being 
taken  up  with  military   duties  in  other 
the    Union,    1   have   not    been 
to    be     present     on     these       ccasi    n>..       Mr 
Rowland,     however,     has     kindh     kept     me 
informed,  and  1  have  com,'  here  to-night  to 
ii    bring   the   matter   before  you   and   to 
answer    points    which    have    been    raised    in 
A-    there    ar<     probabh    rrem- 
ight  who  were  not  present  on 
ision  when  J  read  this  paper,  1  pro- 
to     briefly     outline     the     nature     and 
tits  of  t  hese  experiments. 
Earlj    in    I'M  I    Dr.    Andrew    Watt,  of   the 
Consolidated    Goldfields,    thought    it    would 
be  a  good  thing  to  place  a  number  of  white 
rates    in    the    underground    workings    of    the 
mine    to    see    if    they    contracted    miners 
phthisis.       Arrangements    were    accordingly 
made     with    the     manager    of    the     Simmer 
Deep    to   place    a    number   of    white    rats    in 
is  win-re  the\    w,,uld  he  subjected  to  the 
worst    conditions   of   the   mm,-       These  ani- 
mals   were    kept    underground   continuously 
for  varying  periods  up  to  four  years,  during 
which    time — owing    to    the    courtesy    of    the 
manager — they      were     carefully      fed     and 
looked   after.        Rats  were   removed,    killed 
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and    examined    at    varying    intervals    fi 
d   months   upwards,  and  the  results 
examinations     formed     the     subject 
matter  of  this  paper. 

After  preparing  this  paper,  I  found  that 
your  President,  Mr.  Bildick-Smitb,  in  1911 
pointed  <<ut  the  advantages  oi  investigating 
the  question  of  silicosis  in  rata,  and  that 
such  information  would  be  >>f  value  in 
advancing  our  knowledge  "i  miners 
phi  hisis.     Mi  ire  recent  ly,  1'  i  leatl  ie, 

"ii    !  I    the    "  Royal    Commission    on 

Metalliferous  Mines,  '  carried  out  certain 
inten    I  icperiments     on     guinea     pigs 

I  hese  animals  wore  placid  iii  a  dust) 
atmo  pic  re  i art ificially  pi  by  means 
i  -I  a  mechanical  de\  ice  in  a  cli  ised  boxj  foi 

I   pel  ii  ids  i  if  i  me  i  r  I  «  i  •  hi  iui  s  a  day 

t    exposure   totalling   in   one   series 
of   experiments   21    hours,    and    in    an 
series  05  hours      These  animals  were  subse 
< 1 1 j •  ■  1 1 1 1  \    killed    and   examined,    and    it    was 
found  that   a  differentiation  could  be  mad. 
between  different   kinds  ol  dust.     Clay   and 

I I  in. hi  ■  ere  !•  mud  not  to  be  part  icularly 
injurious,  whereas  silicious  dust  always 
produced    tibrotic   changes    in    the    lung 

the    guinea    pig.      In    a    similar   experin 
carried  out  in  a  closed  tent  he  ured 

to  imitate  as  far  as  possible,  the  dust 
diii. ns  usually  found  in  metalliferous  mines 
In  1 1 1 1-~  case,  however,  the  guinea  pigs  did 
not  show  any  definite  changes  in  the  lungs, 
but  it  appeared  that  d  these  experiments 
had  been  ci  ml  inued  i  n  ei  a  li  tiger  pei  iod, 
similar  results  would  have  followed. 

The  experiments,  however,  were  can 
out  with  rats  which  were  actually  placed  in 
the  underground  workings  of  the  mine,  but 
it  should  !»■  remembered  that  they  were 
exposed  to  the  dust  and  fumes  continuously 
during  the  whole  2\  hours 

It    i-   necessary    further  to  draw    attention 
i"  t be  publishi  .1  i  an  in\ est igat ii >n 

in  regard  to  Borne  80  or  10  brown  rats  which 
wen    i  ed  from  t  be  undergn  mnd  v 

inga  i    the    Witwatersrand    a 

These    animals    were    caught    underground, 

killed     and     e  I,     and     m     iase,     I 

belies  e,  w  as  i  \  idenci    i  i  silici  sis  fi  iund      1 1 
uted     nt    that    t  hese   animals 
i    at    the    beginning   of    winter, 
and   in  view  irches  in  t  Ii  b 

fit  Id,  these  r  I  only  have  been  in  the 

underground   workings  for  a  abort   time;  in 
any  case  no  evidence  is  available  as  to  how 
long  they  bad  been  there.     It   ap| 
lain  tlmt  they  were  Burface  rats  which  had 


been   driven  down   the   mine  by    the  ..ns.-t 
>  t  t  be  <••  .Id  weather. 

Since  the  publication  of  the  statement 
that  rats  placed  in  these  conditions 
lop  silicosis,  no  evidence  lias  been 
m  forward  in  refutation.  <>n  the 
other  band,  an  examination  which  I  have 
mad.  ol  two  further  rate  which  had  been 
exposed  to  mine  air  for  a  period  <>f  some 
twelve  months  showed  marked  si! 
the  1 1 1 1 1  lt -.  m  each  ■ 

I  wish  now  to  clearly   represent  a^  a  tact 
that   rats  placed   in   a   mine  !■  r  a  peril 
time   varying  with  the  nature  of  the  condi- 
tions, develop  a  very  definite  pure  silic 
due  to  the  inhalation  ol  dust.     The  nature 
"i   the   structural   chai  duced   in   the 

lungs  of  these  animals  can  be  readily 
diagnosed  and  diffi  n  ntiati  .1  from  any  i 
pathological  condition.  The  analogy,  m  re- 
over,  bi  tween  silio  sis  in  rate  and  the  fibro- 
tic  changes  found  in  the  lungs  "f  gold 
ers,  i-  both  marked  and  striking.  There 
reason  why  animal  research  in  silic  sis 
should  be  confined  solely  to  rats  In  \  i>-w 
of  tliv  high  resistance  of  rats  t<>  human 
tuberculosis,  one  is  certain— apart  from 
other  i  that   tuberculosis    play  b 

part    in    producing    the    changes    d<  -■ 
above      The  guinea  pig,  however,   is  easily 
infected   with   human   tuberculosis      I 
quently   experimental  study  ..f  the  e.ha 
produced  in  the  lungs  ..f  guinea  pi:.'-  plan'  i 
in   the   underground    workings  might    pi 

msiderable  value.  There  is  no  reason 
why  any  animal,  including  horses,  mules, 
and  birds,  kept  underground  should  m>t 
il.-\  eli  ip  a  c  mdition  i  I  silic  isis  <  (win 
the  pressure  of  war  work  very  littli 
been  dom  during  the  past  year  on  tli«' 
experimental    side,    but     1    think    that 

ihes  "ii  these  lines   should  be  taken  up 
by  those  \\li"  have  opportunity  and  tin 

I   have  listened  with  considerable  inte 
to  the  papei  night  setting  forth  the 

results  -I  ■  summations  ..f  the  dust  found  in 
mine  air  by  means  of  the  extremely  inj 

.  .11^    appal  al  US     km  »u  n     a>     I  he     lv  I  I 

meter  Mr.  K"t/>  is  to  I"  heartily 
gratulated  in  providing  a  most  useful 
method  of  investigating  the  dust  content  ol 
mine  air  Ii  1 1 .■  i -  always  seemed  to  me  that 
dust  sampling,  whether  curried  out  I >\  th< 
gravimeti ic  m<  th<  .1  i  >r  by  th<-  more  n 
method  ol  direct  observation,  has  been  "t 
the  greatest  use  in  demonstrating  t li<-  con- 
stant i'i  f  dust  in  mine  ■  r  \< 
important  point,  however,  to  decide  is  what 
constitutes   injurious  dust,   and.   as  Colonel 
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Maeaulay  so  ably  remarks,  a  still  more 
important  point  is  by  what  means  can  this 
injurious  dust  be  eliminated  from  the  mines. 
The  Konimeter  method  of  observing  dust 
will  provide  records  as  to  the  presence  or 
absence  of  injurious  particles  in  eacli  sam- 
ple taken.  When  a  sufficiently  large  num- 
ber of  records  of  these  observations  have 
been  amassed,  some  information  will  lie 
available  as  to  tlie  distribution  of  the  dan- 
gerous areas  and  the  comparative  efficacy 
of  the  preventative  measures  at  presenl 
advocated.  While  such  information  will  be 
extremely  valuable,  yet  on  the  other  hand 
no  experimental  evidence  is  available  a-  t  . 
what  changes  are  produced  in  the  tissu<  3  1  E 
the  lungs  when  different  dust  contents  are 
inhaled.  This  information,  however,  can  be 
obtained  by  observing  the  chances  produced 
in  the  lungs  of  vats  exposed  for  varying 
periods  from  six  months  upwards  to  under- 
ground conditions,  in  respect  of  which  num- 
erous records  of  the  dust  content  of  the  air 
breathed  by  the  rats  is  made  by  the  Koni- 
meter method.  All  the  available  evidence 
goes  to  show  that  the  re-action  changes  set 
in  train  by  the  inhalation  of  mine  dust  are 
essentially  identical,  whether  the  subject  be 
man  or  a  smaller  animal.  Under  the  cir- 
cumstances, provided  that  the  experimental 
animals  are  exposed  In  the  mine  ail'  fir  the 
same  period  as  the  men,  the  condition  of 
the  lungs  of  these  animals  will  indicate  in 
some  measure  to  what  extent  similar 
changes  have  taken  place  in  the  workmen. 
It  is  not  necessary,  however,  for  practical 
purposes  to  press  the  analogy  ton  far.  The 
information  gained  as  the  result  of  these 
experiments  would  show  what  dust  contents 
are  danger  us,  and  further  information  may 
be  gained  a-  to  the  relative  \  id  in-  of  differ- 
ent preventative  measures  and.  moreover, 
in  some  way  indicate  the  efficiency  of  the 
mine  administration. 

Comparisons  have  been  made  a-  to  the 
relative  value  of  animal  experimentation 
and  dust  sampling.  Tt  is  obvious  from  the 
foregoing  remarks  that  dust  sampling  and 
animal  experiments  should  go  hand  in  hand, 
the  one  being  complementary  to  the  other. 
Animal  research  on  miners'  phtbis's  is 
undoubtedly  a  valuable  asset,  but  1  do  not 
think  it  is  likely  to  lead  to  any  epoch- 
making  discovery.  What  is  required  is  care- 
ful investigation  carried  out  on  tin  above 
lines  over  a  period  of  years. 

It  should  be  remembered  that  whereas 
the  Konimeter  method  records  the  nature 
of   the    dust    found    at    the    particulai    line     of 


the  sampling,  animal  experiment  reflects 
results  t  continuous  inhalation  of  dust. 
The    Konimeter   method    1-   an   intermittent 

control,    whereas   animal   experiment    consti- 

1  tltes    a    Caul  III  MOMS    CI  Ultl'i  ll. 


The  President:  While  we  arc  all  red  hot 
-n  this  subject,  we  will  now  make  it  open 
for  il  v, Mission,  and  would  like  to  hear  any  - 
Mie  who  ha-  anything  to  say  on  this  mosl 
important  subject .  -  1  thai  we  may  be  per- 
haps   assisted    ill    getting    a     little    nearer    to 

eliminating  mm. a--'  phthisis  i  1  ImiL  there 
are  several  here  who  are  working  under- 
ground most  of  their  time  -members  of  the 
.Miners'  Union  and  Others,  and  if  ihev  have 
anything  to  say  we  should  like  to  hear  some- 
thing from  them  from  a  practical  stand- 
point. 

Mr.  A.  McArthur  Johnston  -  Past-Presi- 
dent): I  Would  like  to  associate  myseit  wit  i 
Dr.  Irvine  and  Colonel  .Mac  nil  iv  111  congra- 
tulating .Mi.  limes  on  the  excellent  paper  he 
has  placed  before  us  this  evening.  We  have 
listened  with  great  interest  t  1  ail  he  has 
said,  and  we  appreciate  the  trouble  he  lias 
gone  to  in  preparing  his  slides.  lb-  has 
impressed  us  all  with  the  value  oi  the  Koni- 
meter as  a  means  of  registering  fairly  accur- 
ately the  dangerous  nature  or  otherwise,  oi 
the  dust   in   mine  air. 

It  I  might  at  this  time  criticise  his  paper. 
I  should  like  to  say  that  he  has  been  rather 
severe,  especially  whilst  showing  the  slide  . 

on  the  sugar  method.  1  think  that,  as  the 
introducer  of  this  method  on  these  mines 
now  nearh  six  years  ago,  I  may  claim  that 
it  was  a  great  advance  on  any  method  pre- 
viously in  use,  and  thai  had  it  not  been 
lor  this  method,  the  mines  would  not  be 
to-day  in  the  satisfactory  conditions  they 
are.  ll  may  have  led  us  m  the  wrong 
direction  in  one  or  two  cases,  but  I  am  no1 
sure  whether  the  Konimeter  would  have 
been  much  use  to  us  seven  years  ago.  We 
would  very  often  have  had  great  difficulty 
in  counting  the  dust  particles  in  these  days, 
when  the  workers  would  come  to  the  sur- 
face looking  almost  like  millers.  As  Mr. 
Maeaulay  said,  we  must  go  by   easy  stages, 

and    when    another    step    has    been    made    in 

the  right  direction,  do  not  let  us  depreciate 
past  methods, 

I     have     been      II  -  i  I  I  _'     llle      Konimeter    oil     olll' 

mines  since  June  hist,  and  I  was  hoping 
that  .Mr.  Junes  would  have  helped  us  to- 
night in  showing  by  his  figures  bow  mine 
air  might  be  classed  as  good  or  bad.       1   was 
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nol    long   ago,   an   bci  I   dust 

illation    In    Mr     K     Vernon    Hill,   ni    the 

•  -i>t   .,1    I'ublie   Healtli,  <  'liicago.     In 

extract     Metallurgical    and 

mical   Bn  15,    1917)  lie 

■  hat   b>    using  an  ins(  rument 

!    can    jud  ii  n  hat    similar    tn    Mr. 

Kot/.i    -     he  irticle 

per  ■  '   clean.,   i  nitdi  i  i    air,   and   in   a 

mechanically  ventilated  sehn  lidnm,  without 

pai  i  icle  i  !  dust    per  ci 
air.  -mall  indeed, 

we     im 

■   determining 

fields  mini  - 
L'uder  50  p 
\'i 
I  let  h  ■  en  50  and   100  part  ieles  oi  dust,  pel 

I  ■ 
Between    10(1    ind    200    particles   of   dust, 
i 
200  mid   ::ih i   p. m 

! ' 
(  i 

king    ;it     tin     tigures    quoted    liy 
slides, 
lined  t « >  sa\   t  lint   I 
at    thi     I  I 

i  he  Limdard  erion         1 

i .     how  .  \  .•! .     thai     hi 

u  .II  below   t  lie  numbi 
nd    I    am   1  hei  efon         peful 
Id    roughl 
these    qui  Li  ■sible    standards    n 

'Ml:  I  ii.  I.  ■.!    III    this 

.  the 
| 
posi  i    the   worker  at    the 

place  beii  I.   but    I   should   be  pli 

Mr     limes'    met lii  .|    iii    this    p 
eular 

I  .  i  in    i  ban 

intei 

Mr.    J      A.     Woadburn  I 

Ihiiik  i lie  pit]  i    jim    «  ill   t « . i in  a  el 

in     ci  .in     i  lie     records     of    the 

Ii   i-  the  result  •  >1  •  > t 

i    rimental    work,   nnd   us   such, 

will  i  ■  record 

I  '!•      M . i . ■ . i •. 1 1 : i  \     \\  ;i -    speaking,     lie 
no  tw  elve  j  ei  le  hn  night 

forward  u  fi  rmul  i  tl ght  thai 

not  had  the  rl  n  -nil .  and  «  e  Rt ill  had 

fi  iimiiI.i       From  a 
i    ,.    :  ■  ■  .    p  i  | 

tl 


It     i-    something    like    the    storj     I     was 

remii  i    he  was  speaking,  tin 

the    Highlander   who   lived    far   away    from 

civilisation.      A  visitor  was  there,  and  asked 

him    how   thej    got    along    when    thej    were. 

ill,  thej  ;  im   medical 

man.      He  said,  th.'_\    took  whisky.  Bub, 

>\<t.  what  th.  '  We 

rhisky."       Well,    I    think    the 

i il.it  "ii   for  the   men,   and 

•  r  the   dust ,"    si  ill    holds   i 

and  it  it  has  not  brought  t  I  results 

rani    mi  la t ion   t..r 

hi. -ii  and  more  clean  n  lust. 

Ii    i-  from   this  point   of   view    that    I   think 

it   would  have  been   int  . <  1 1  y 

bad    been   < pared   with 

i  ventilated  places,  because  I  know 
it  has  that  ventilation  h 

hurtful   •  fleet    in   st  in  ine.   up   I 
dust.      I  report    lasl    year   oi 

dii-t   samplers,  and   w  ul  irly  sti  uck 

with 

s,  and   in 
1st   in  the  up- 

ai  t  he  di 
*,    which 
have    been   .1  dust .       i 

i-  the  next    st.-p   uc  want  t"  I  find 

-  well-ventilat 

il    dust    t  hall    a     l.adh    x  .lit  dated    pi 
In  'in     t  III      nun  \l  i        1 1 

■  J   ii-  .   i '  in  ni\    for  u 

■ 
ing   whili  .   but    I   certainlj 

the   .lu-t    in    i 

.in      dump--. 
>.\  here   1 1  ucks  are   In    ug   t  ipped 
and    ore-bins  tin.     of 

the 
I  i 

!    fairlj 
w  .-II    \  .'lit  il.it.  iii    w  in/, 

and   drives   was   rather  bad,    worse   thai 
« ith  the  same  machines  rum 
It     would    be    interesting    nnd    helpful    if 
further  experimental   work   were  done   with 
whet  her  n  well-  venti- 
lated   place    was    better    from    the    |ioinl 

of    dangerous    dust         if    double    the 
quantity     ol    air    passed 
nai  ii i-.-i ll \    tin     percent  lust    will 

hah  ed,   bee  nisi    i  lie  dust   produced   rem 
the  same       When  u  place  is  well  ventilated 
■••r\    fine   dust    should 
•  I  aw a \    u hilst  the  men  are  out  ol  t lie 
mine,  but  if  nol   to.,  well  vent  dated,  e> 
mim    roadways,   dust    is   raised 
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settles  again,  ami  as  time  goes  i  n  thi 
an    accumulation    ol    tint-    dust,    whereas    ii 
good  ventilation  is  carried  past  the  working 
places    much    of    the    fine    dust     would    be 
carried  oul  < if  i be  nun-    ilt<  j<  i her, 

Now  that  we  have  an  instrument  which 
shows  what  is  the  quantity  ol  dangerous 
dust  as  distinct  from  total  quantity  ol  dust. 
it  ought  to  be  easj  to  make  sufficient  tests 
to  prove  whether  a  well-ventilated  pine-  is 
less  dangerous  than  a  badly-ventilated 
place. 

Mr.  Palmer  Carter  Membci  I  should 
like  to  pay  :i  word  of  tribute  to  Mi  [lines 
for  1  is  n  -i  valuable  and  interesting  p 
II.-  has  gone  into  tin-  question  oi  dust 
sampling  with  great  thoroughness,  and  his 
tribute  to  Mi.  R.  X.  Kotze,  for  his  most 
\  aluablc  in\  ention  is  w  ill  d —  i  \  ed  Mr 
MeArthur  Johnston  has  given  us  some  most 
rig  remarks  on  the  pioneer  work 
connected  with  dust  determination  under- 
ground,   when   tin'   gravimetric   method   was 

Inn  d     Ii   r    de.  erminii..  in'  .mil     ii 

dust    ill    the   underground   air  -ample-       The 

imetric    system    gives    no    idea    of    tie 

dust,    whereas    by    the    Konimeter    method 

u-e  able  to  determine  whether  the  dust 

is  injurious  oi   n<  >1 

Speaking  as  a  mine  ma  uaget .  w  hose  i  hiel 

is   te    see    that    the   numerous    mining 

■I-  ,iii    carried  out .   1  should  like  t< i 

pretest    aunlll-t     haVlllg    In    CaiTJ     "Hi     tile    i  \\ 

systems   oi   dust    determinations   at    present 
in   vogue.     'I'lii-  Government  Mines   Deparl 
re    prepared    to    accept    all    under- 
ground   du<t    determination    bj     tin      K 
metei    method,   then   why   is  it 
have    to    maintain    both    systems,    us    is,    ut 
ni    being   di  >m    '     1    hope  thai    we  shall 
:1\      be     excused     from     continuing     the 
imetric  method. 
The  author's  paper  should  raise  consider- 
able  discussion,   as    it    bears  on   one  of   the 
important    questions    connected    witli 
mines 
I    should    again    like   to   congratulate    him 
■  '     ■_ 1  ■  ■  .'..     us    one    i  if    the    mi  isl    important 
mining  p:i  pers  I  hat  has  been  read  For  a  I 

f  Ulle. 

Mr.  F.  C.  W.  Ingle  |  Visitor)  I  think 
that,  in  the  campaign  against  miners' 
phthisis,  the  paper  we  have  he  nd  to-night 
will  really  be  epoch  making,  because  it  will 
now    probably  enable  us  to  direct  our  alien 

-  mi  lie  effect  i\  ely  to  i  he  w  eak  points  in 
our  methods  "l  fighting  that  awful  disease 

[t   looks    Ver\     much    as    though,    in    the    past. 


we  have  been  funning  after  white  elephants 
in    some    respects,      for   instance,    we    ; 

been    led    to    believe    thai    very    had    c Ii 

tions  exist    at   ore   bins  and  ore   passes,  due 

to    the    weight    et    dust    i tents    in    their 

d .  whereas,  bj  Ki  inhm  fcer 
result-,  the  uumber  oi  dust  particles  pre 
-ent  ,ii  these  pi  u-e-.  shows  the  atmosphere 
i"  be  comparatively  clean.  Yet  recent 
ii  has  required  that  pronounced 
steps  he  taken  and  much  attention  paid  to 
points. 

It   has  been  a   puzzle  to  ma  irj   i  il   us  t  hat 

-ii  attention  has  been  directed  t 

and  tipping  stations  when  the 
handled  is  always  thoroughly  wet  The 
sprays  required  by  the  regulations  ir< 
heartily  detested  l'.\  natives  working  at 
these  places,  and  it  would  seem,  in  the  face 
of  Mr.  limes'  showings,  that  the,  are 
i  edundant . 

I   hope,   in  snnie  direct  ions  «  here   w  e  are 
in    \    handicapped    by    regulations    requii 

rate     pt  ec  i  ni  ions,     we    may    I"      fn  ed 
.1  i    .  n\  .nieiic.    t  hey  <  iccasion      <  hi 

the  other  hand,  I  believe  there  are  other 
pla.e-  to  which  we  are  not  imu  paying  par 
tieular  attention,  yet,  which  are  harmful  to 
the  men  employed  in  then  vicinity,  and  a 
source  of  contamination  to  the  general  mine 
atmosphere. 

We  had  thought  that  .  wit  h  1  he  a  \  ml 
water-fed  machines  we  had  pract  callj 
solved  the  dust  problem  as  far  as  machim 
drilling  is  concerned.  Now  n  would  appear 
that,  with  the  u-e  of  these  machines,  con- 
ditions ma)  In-  much  worse  than  with  tin? 
iciprocating   type. 

1    think'    that     I  )r.     Macaula  \  's    | I     in  i 

i-  a  \ei\  important  one.  We  ought  to 
knew     whether    Mr.    limes'    samples    were 

taken  when  air  was  ted  through  Willi  the 
water,   nr   walei    only,   and    I    think-   it    will   he 

found  that,  where  the  air  and  water  are  led 
through  together,  the  atmospheric  condi- 
wdl  he  very  much  worse  than  other- 
wise, as  you  frequently  get  a  certain 
amount  of  vapour  coming  limn  the  hole, 
and     it    is    to    he    expected     1  loit     this     \apiair 

will  carry  quite  o  large  quantity  of  extreme- 
ly fine  dust,  accounting  lor  the  very  serious 
result  -  shown   up   by  the   Konimel  ei 

According  to  the  latest  regulations,  in 
raising  and  back-stoping,  no  other  type  of 
machine  than  the  axial  water-fed  is  per- 
mitted. But  it  seems  quite  possible  that 
this  ma\   prove  another  case  where  mislead 

i'      ll.i    lead   to  mistaken    measures. 
I  do  not.  however,  think  we  are  justified 
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in  condemning  the  axial  water-fed  machines 
-on    the    evidence    we    have    examined    this 
Mr.    [nnes   has  obviously  only 
shown   u>  slide-  which   illu-.tr.-  -    con- 

vincingly the  defects  of  the  gravimetric  as 
compared  with  the  Konimeter  method  ol 
dust  estimation,  and  seemingly  the  axial 
water-fed  machines,  bj  virtue  ol  the 
me  fineness  oi  t  lie  dust  thej  dissemi- 
in  the  atmosphere,  serve  this  purpose 
admirably.  1  do,  however,  think  the 
results,  so  far  obtained,  show  the  imme- 
diati  ty   for  a   I  ..  ation 

type  oi   machine   witl 
reliable  apparatus  now  at  our  disposal. 

\-  far  as  the  accuracy  oi  t he  K 
method  is  concerned,  it  seems  to  me  an 
enormous  advantage  that,  in  the  same  time 
and  wiih  less  labour,  one  may,  with  the 
Konimeter,  take  a  numbei  ol  samples, 
whereas,  with  the  gravimetric  method,  one 
must,  as  a  rule,  be  content  with  one  al 
each  point. 

One  sample,  as  we  all  know,  is  Liable  t" 
contamination.  With  a  number  "I  samples, 
the  average  will  be  somewhere  near  the 
mark,  and  it  must  be  remembered  thai  this 
number  is  taken  over  :,  period  which 
probablj  corresponds  verj  nearly  to  the 
period  occupied  by  the  tal  mple 

bj    Mir  sugar  tube  method. 

It  seems  hardlj  necessary  to  saj  any- 
thing more  alK.ni  the  serious  >i  the 
gravimetric    method    when    the    numbi 

-   anil   nol    their  u  i  w  liat 

concerns  us.     Bui  I  I  result  <>f  Mr. 

limes'   paper,   we  « ill  find   that    I        Koni- 

meter    will    take    the  place    of    the    other 

method,   and   thai    we  shall   l>e  enabled    I 

fighl  our  |i>.> hi. ■ins  n,  s    than  in 
the  pas) 

I  also   think    the   sue-,-, Major    Piatt 

.-'.II    has    made    with    i- 

\er\    useful   one      We   might    use  out 
as,  u  hal  the  miners  tei  m      sample  tal 

'I'll   ;  ay,  mi  each   mine  there  would 

I  '.Mi  a  dozen  rats  labelled,  respeel ively, 

W  'ii/e      rat . "      "  l.e\  ini-      Stope 

II  Iman  Stupe  ral ,"      On    Bin  nil . ' '  and 

rats,  which  might    be  housed  in  a 
wholesome    place    in    the    mine,    could    be 
taken  daily,  each  bj  n  miner  represent 
■  ■f  each  class  of  work,  to  his  working  i 
at  the  beginning  of  the  -luft .  where  th< 
would   remain   in   the   sam<    conditions   with 
tie     miner   until   the   end   of   the   shift,    when 
it   would  he  returned  Qg   place, 

i   a   sufficient    period   the  Id  he 


examined  as  to  the  condition  ot  their  In 
and   much    valuable   information   as  to  the 
relative  danger  under  all  cond  I 
<m  the  mines  would 

It  is  i  ippose  thai .  u  hal 

liken  place  in  the  lung  ot  tin-  rat  must  al.-,. 
have  occurred  in  that  of  the  miner. 

Mr.  W.  J.  Carbis  ViniturJ:  I  would  not 
like  t<>  see  tliis-  meeting  close  without  ex- 
pressing m\  appreciation,  on  behalf  ,,t  some 

the    miners    who    are    here,    and    plohahh 

men  the    .Miners'     Union,    lor    the 

we  have  listened  to  to- 
night. The  averagi  ol  us  do  nol  under- 
stand much  about  tie  French  methods  ■■; 
measurements  and  weights;  we  do  not 
w  your  technical  expressii  us  to.,  well, 
hut  one  thing  has  convinced  me,  and 
probably  those  ,.|  us  who  are  here  to-night 
wh<>  are  miners     and  only  common  miners 

at      that  —that      We      -hall 

■  t    interest     in     the    recommendat 
.vhich    come    from   a    Society    such    >s   this 
the  members  of  which  have  evidently  taken 
a   ki  rest    hi  the   ui  ind   condi- 

tions under  which  we  have  to  live  and  work 
The  methods  which  there  are   lor  disc 
ing   the  amount   ol    injurious  dust    which    we 
are    breathing    underground,    h  n    an 

eyeopener    for    me;    and.    if    i 
miners    were    to    listen    to    papers    of    this 

ription,  it  would  probablj  influence 
them  to  lake  a  keener  interest  In  the  carry- 
ing   out    ot    tin     recommendations 

lies    a-     this     and     of     the     Mines     1),    I 

incut    which    interest    themselves    in    i 

mall. 

I    .1      no)       now    how    our   mni.  i  s   w  ill    | 
to  id.      i       .  •    sendinf     lowi    rats  with  us 

\s    it  nine-    called  \\ 

Leyner    Rata       now    and.    it    nits    are    - 

down   with   us,    1   do  not    know    how    they   will 
it. 
I    do    not    know     much    about    this   kind   of 
business,    bul    it    reminds    in.    ol    the    time 

W  hell    1    W  as    .,    |,o\  Some   ,  .(    Us    then    n 

in    attempt    to    study    physiology,    and    that 
kind  of   thine         \\   Bnj 
days    hack    to    OUT    minds    when    we    did    not 

won\    ourselves   verj    much    as   t,,   whether 
experiments  ol   this  kind  could   1..    n 

dUlgll  of    the     human     he,|\  \l 

any  rate,  we  learnt,  when  we  ung, 

ivere    animals    similni     in    structure 

ler  anim 

With  regard  to  thi    papei  and  the  lantern 

slides— well,   1   happ<  i  I  liesc 

axial  drills   myself.      1    havi    ju-t    l 

I  illg     drills     for     till 
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drill,   water  Leyners,   we  call   them,   and    1 

have  now  come  to  the  conclusion  bhal  it  is 
time  1  gave  up  all  machines  and  supervised 
hammer  boys.  I  do  not  know  tor  my  own 
part,  that  the  author  has  proved  conclu- 
sively that  the  axial  water-fed  drill  is  of 
more  danger  than  the  reciprocating  drill, 
because,  after  all,  one  has  to  take  into  con- 
sideration the  stopes  where  the  samples  are 
taken  from;  hut,  if  that  is  proved,  thru 
thought  in  regard  to  the  axial  drill  is  going 
I"  be  revolutionised.  That  is  a  certainty, 
and  1  think  perhaps  that  it  is  time  we 
chucked  them  all  up.  Tin'  slides  which 
we  have  seen  to-night  ale  liable  to  frighten 
miners  more  than  a  bioscope  picture  !  I 
Jim  sure  that  the  other  members  of  our 
Association  who  arc  here  to-night  will  be 
with  me  when  I  express  their  and  my  own 
appreciation  of  the  papers  which  we  have 
heard  to-night,  both  from  Mi.  Innes  and 
tmm  .Major  Pratt  Johnson.  I  also  desire  to 
express  our  appreciation  to  this  Sneietv  Eoi 
having   invited   us  to  this  meeting  to-night. 

Mr.  J.  J.   B.  Pohl  i  Visitor):     On   behalf 

of  the  Miners'  Union  also,  of  which  I  am 
Vice-President,  I  feel  that  it  is  my  duty, 
first  of  all,  on  behalf  of  the  Union,  to  voice 
my  appreciation  to  Mr.  Kotze  and  to  Mr. 
Innes  for  the  vast  strides  they  have  made 
in  detecting  dangerous  dust,  but  ii  has 
come  like  a  death-knell  to  me,  as  a  miner. 
I  was  always  under  the  impression  that, 
with  the  water  Leyner  machine  the  problem 
<>f  phthisis  was  solved.  Seeing  tin-  4ihi- 
gent  measures  that  the  Government  and 
the  Managements  take  with  regard  to  water 
I  thought  if  the  mines  could  have  been 
swamped  with  water  there  would  be  no 
dust,  but  my  eyes  have  been  opened  some- 
what rudely.  I  hope  this  Society,  com- 
posed as  it  is  (it  a  lot  of  learned  men  and 
students,  will  be  s(>  successful  in  their 
research  work-  that  when  next  they  invite 
us  to  i  meeting  of  this  kind  we  shall  have 
an  opportunity  of  thanking  them  and  show- 
ing our  appreciation  on  a  successful  solution 
of  the  dust  problem,  and  not  only  of  detect 
ing  it  We  all  know  and  we  all  realise  thai 
the  dusl  is  there.  Although  we  all  thought 
that  miners'  phthisis  was  losing  its  powei 
over  the  workmen  underground  through  the 
use  of  water,  we  find  to-night  that  it  is  not 
so.  I  would  like,  and  it  would  be  a  great 
boon  to  the  miners  of  the  Band,  if  this 
Society  could  arrange  for  Mr.  Innes  to  come 
-out  to  the  different  towns  along  the  Reef 
and    give    the    same    paper   to    us,    say,    for 


instance,     in     Benoni,     Germiston,    and    so 

forth,     and     I     can     assure     him      that      the 

Miners'    Union   will   do   its   best   to  gel    the 

halls  crowded  with  miners.  I  am  rather 
disappointed  there  are  only  a  lew  miners 
here  to-night;  but  it  is  because  they  do 
not  realise  the  real  danger,  and  are  all 
under  the  impression  that  it  is  water,  water, 
and  again  water,  that  is  dispelling  miners' 
phthisis.  In  conclusion,  I  hope  my  sug- 
gestion will  be  acceded  to  and  thai  Mr. 
limes  will  be  able  to  come  alone  the  Lteef, 
so  that  we  may  all  realise  the  teal  danger 
that   we   are   running. 

The  President:  There  ar,-  one  or  two 
points  1  would  just  like  to  mention  before 
we   declare   the   meeting   closed. 

We  have  had  a  very  interesting  diseiir- 
sion  on  this  important  paper,  and  I  ana 
pleased  that  Messrs.  Carbis  and  I'ohl  were 
here  tonight  to  tell  us  what  fchey  think 
from  their  point  of  view.  We,  as  a  Society, 
are  very  pleased  to  see  them  here,  and  wti 
only  hope  that  thej    will  come  oftener. 

There  is  one  point  that  1  think  perhaps 
they  should  understand  a  little  more  clearly, 
and  that  is,  the  work  that  has  been  done 
in  preparing  and  getting  ready  this  paper 
which  you  have  heard  to-nighl  is  nothing 
like  the  final  word  with  regard  to  dust 
sampling.  This  kind'of  work,  as  you  may 
or  may  not  know,  takes  a  very  long  time, 
and,  unfortunately,  those  of  us  who  would 
be  keen  on  research  work  have  not  enough 
time  to  give  to  this  class  of  work.  In  this 
ease  the  work  has  been  done  by  Messrs. 
Innes,  Selby  and  others,  in  the  little  time 
that  they  can  spare;  and  after  all,  the 
results  of  their  work,  must  not  lie  taken  as 
conclusive.  There  is  much  more  work  to 
be  done  yet  before  definite  and  final  con- 
clusions can  be  drawn.  I  think  we  must 
not  condemn  axial  water-fed  machines  be- 
fore we  have  complete  data  to  go  on. 

I  am  glad  the  representatives  of  the 
miners  do  appreciate  this  work  that  has 
been  done.  This  Society  has  been  helping 
indirectly  in  improving  life  underground 
from  the  health  point  of  view  for  very  many 
years,  and  it  has  taken  a  good  many  years, 
as  Col  Macaulay  has  said,  to  get  to  this 
stage,  and  it  may  take  another  eleven  be- 
Eore  we  come  to  the  conclusive  stage.  I  do 
hope  that  tin-  representatives  of  the  miners 
will  come  again.  We  should  like  them  all 
as    Associates. 

With  regard  to  the  suggestion  of  Mr. 
I'ohl,   that  this  paper  should  be  given  again 
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■  lit   centri  Lieef,  thai    is 

i  •    which    will   li  brought    u|> 

luncil,  and  ah  n  •  1 1 1 

li    c 

I  "U  ,    lull     1  III-     - 

de  circul  bich 

made  to-nighl    maj    possibly    be 

laih    papers    some    time    next 

• 

t>]       Till        IMtKSlI)] 

The  President:      I  ol  I 

nention   and   that    is,   that 

last    11  I 

m\    dutj    to   li  countn 

England,    and    ; 

irk  h  it  li  regard  la  I,  as 

luiiii  ami 

-Up 

me  while   I   have   1 11 

- 
I    may    saj     that,   ui  1  in- 

nun  n.'  ire  fit  this  work 

in.   refused   to  st  md  al    tl 

I    have 
tried  and    I   only    hope  and 

I    am    si  '      1  ■  1  c  1 1    and 

-:i  me 
sup|  I   I  hank 

Mr.     H.     A.     White       I...      /' 
■ .  iehalf  1  nvev 

to   t  he    ['resident  -1    w  ishe 

ii  tin    nev  can 
adopt.      II 

I    in    tlii-     -  II. 

bubble    reputation   even   at    the 

will  I  '.ui    u  p    hope    he    «  ill 

i  would  liki    to  assure 

shall   cany    on   the   work   that 

he  h  possibly 

III! 

'owing  wen    tnl  vi  < 

BOM]  ON     EXPLOSIONS    OF 

FIRE     DAMP,    AND    OCCURRENCES 
01    GOB    FIRES    IN     NATAL 


By    Messrs    .1     I'.    Vauohan   (Member)  and 
1      \     Steakt  1  \--  ciate) 


(Printed  in  Journal,  June,    1911 


(IOH 

Our  papei   has  not    been  discussed  t"  any 

•  1. .lit.    which  1-    many 

musl     have     lni'l    experience    of 


underground  fires,  due  1  ■  spontane  us  com- 
bustion,   and    could    no    doubt    have    given 
\  aluable    inf<  una;  ii  m    regarding 
with  such  oceurrei 

Mr      (        .1  I     in     hi* 

remarks;    ili<-    mining    regulations    in    Natal 
were    made    1  t    in    May,    1910, 

I  111  ..11.     and     the     expli 

the     Klandslaagt  ■ 
iry    real!  the    Campbell 

1  'ollien .      Wi  to    members 

that    vve    inadver 
tenth   libelled  the   Elandslaagte  Colliery. 

Mr.   W     T    Heslop  d  ui   paper  al 

some   length,   and  remarks   that    the  reduc 
and  explosions  is  not   due 
new    mini 
We    stated    thai     pri  x  plosions    in 

Natal    would   have   been    prevented   bad   the 
■  lug    in  1  -    been    in    I 

dly     <nllti  r,  il     to     1'iJ     ■("     cue. 

itement. 
Mi     Heslop 
in    and    cause    explosions,    such    as    a    mine 
ins  undue  chances,  1  ir  the  men 
on     some      mine     being  s,        ihi* 

appi  nt    view     I  lull 

where    the    mining    regulations    are    In 

dents    «ill   occur.         We    would    remark 
that    mil  are    drawn    up    as 

the   resull    ol   experience   in   this   and   other 
countries,      and  with 

owner-.,   managers   and   men.   and  are 
t  In.  opini  1  iany   mining  |>e  iple  pul    in 

the   I'  I'm  1  t  regulat  1 

We    had    not    the    slightest    intention    of 
belittling    the    efl 

mine    1  ifticials    and    minei  spin 

gions,  and  we  realise  thai   tin  careful 

.    1 . 

in  his  pit  .  but   many  1  w  n,  ti"t 

..ui;    in   Natal  but   in  other  countries,  where 

has     I"  dt  In-,  .neli     a 

111  --     w  Inch    was    a 

breach  of   Mining    Kegulal 

VVi      admit     thai     Mr      Heslop    was 

\  .ii  al   I 

which  are  semi  anthracitic,  are  more  liable 
.1-  combustion  than  the  bitu- 
minous coals,  but  Mr  Heslop  admits  hi* 
inability  to  giv<  scientific  reasons  for  tliii- 
theory.  In  support  of  his  contention  thsl 
only  tin  hi  Natal  which  have  been 

subjected    t"    igneous    m-t an     liable    (.. 

spontaneous  combustion,  Mr    lb  slop  quotes 
from   the    TYfiiiaarriotis   of   the    Institute   ai 

Mining    Engii rs,    Vol     1.1 1 1  .    Part    1 

letter  from  Mr    •'    Forgie  describing  bow  in 
in  the  coking  ■■•  ials  1  •!  Kilsy tli 
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i  road  when  being  driven  through  a  dike, 
i  acountered  coal  very  liable  to  spontaneous 
combustion  on  one  side;  from  lliis  Mr 
Heslop  deduces  that  coal  from  which  a  por- 
tion of  tlit-  volatile  matin-  lias  been  driven 
off  is  more  liable  to  spontane  us  <  mbustion 
than  coal  which  has  not  been  so  affected 
It  is  only  fair,  however,  to  quote  Mr. 
Fprgie  more  fulh  on  this  subject.  Be  sa\s: 
Mam  roads,  have  been  driven  through 
these  whin  dikes,  but  only  in  om  case  was 
heating  experienced.'  Ho  also  further 
states:  "This  incident  was.  of  course, 
special  and  local,  and  not  common  to  the 
seam  generally. "  Mr.  Hesl  >p's  deduction 
fr  mi  Mr.  Fi  i  sfie  's  i  cperienc  would  th  n 
fore  hardly  appear  I      be  justified. 

As  far  as  our  knowledge  goes,  we  believe 
the  coals  which  are  notoi  is  foi  spontane- 
ous combustion  are  tin  of  th<  bituminous 
and  coking  varieties.  There  .11  .  no  doubt, 
instances  of  coals  of  the  semi-bitunrnous 
and  even  ol  the  anthracitic  varieties  being 
liable  to  spontane  us  c  mbustion,  but  such 
instances  are  the  exception  rathei  than  the 
rule,  and  before  arriving  at  definite  c  nclu- 
is  on  the  subject  as  Far  as  Natal  is  1  n 
cerned,  it  is  desirable  that  evidence  from 
many  collieries  should  be  considered  rather 
than  that  deductions  should  be  drawn  from 
one  colliery  only. 

In  regard  t  1  Mr.  Jb  I  p  -  ,,  mark  that 
he  has  "  yet  to  learn  of  a  tire  in  Natal  that 
could  not  be  traced  back  either  to  coal 
which  has  been  subject  to  igneous  action  in 
greater  or  less  degree,  or  else  has  occurred 
in  a  seam  which  contained  a  band  of  ver\ 
inferior  coal."  we  would  say  as  far  as  the 
first  part  of  his  content;on  is  concerned, 
in  Na*al  c  als  are  being  mined  containing 
as  high  as  30  of  volatile  matter,  and  spon- 
taneous heating  has  occurred  in  such  mines. 
It  is  of  course  easy  to  say  that  even  such 
coals  have  Inst  a  proportion  of  volatile 
matter  through  igneous  action,  and  it  would 
of  course  be  imposs  hie  to  state  that  such 
has  not  been  the  case,  but  to  argue  that 
because  spontaneous  heating  has  occurred 
in  certain  coals  such  coals  must  therefore 
have  been  subject  to  igneous  action,  is 
hardly  sound  reasoning.  The  facts  are  that 
not  onlv  are  certain  anthracitic  and  semi- 
bituminous  coals  in  Natal  subject  to  spon- 
taneous combustion,  but  also  coals  highh 
bituminous  in  character.  It  is  therefore 
equally  essential  to  guard  against  cob  fires 
in  the  bituminous  as  in  other  areas  where 
conditions   favourable   to   spontaneous   com- 


bustion exist,  such  as  where  the  two  coal 
seams  are  close  together. 

In  regard  to  spontaneous  combustion 
being  set  up  by  a  band  of  inferior  coal  in 
the  seam,  we  know  of  no  case  in  Natal 
when  1  .  b  tire  could  be  definitely  attri- 
buted :  .  ibis  cause  It  does  not  neces- 
sarily follow  that  an  inferior  band  of  coal 
is    more    liable    to    heating    than    the    other 

I1    1  I  11  'ii    of    t  lie    seam.        \u    inferior    band    ol 

coal   may  be  more  liabli  .  on  the  other  band 

it    ma\    be    less    so,    there    is    no    oviden  :e 

I  f  inferior  c. ials  an  more  liable  to  spon- 
taneous combustion  than  seams  of  bettei 
quality,  we  would  point  out  that,  almost 
all  the  fires  which  have  so  far  occurred  in 
Xatal  have  taken  place  in  the  Hatting 
Spruit  and  Dannhauser  area  .  and  we  think 
Mr.  Heslop  v.  ill  agree  that  the  coal  in  these 
areas   is  as  gi    id,    if  not    bettei-,   than   that    in 

tin  i'  parts  of  Natal.  It  might  bi  ai  ed 
that  the  reason  for  tires  occurring  in  these 
areas  is  the  leaving  in  of  the  top  seam  in 
tli'  gi  'id.  and  this  is  no  doubt  the  main 
reason,  but  fires  have  also  occurred  where 
the  top  seam  only  has  been  worked,  or 
where  a  heap  of  coal  lias  accumulated  111 
Id    road. 

We  may  add  that  although  pyrite  does 
not  play  such  an  important  part  in  causing 
>p  otane  us  c  imbustion  as  was  once  sup- 
posed, it  is,  however,  by  no  means  an  un- 
important factor.  Casual  examination  oJ 
the   coal   in   tie-   neighbourhood  of  gob  fires 

II  Xatal   reveals,   as  a  rule,    little  oonspieu    11- 

pyrite,  but  a  close  examination  almost 
invariabh  discloses  this  mineral,  in  the 
form  of  Marcasite  (which  is  notoriously 
unstable);  scattered  throughout  the  coal  in 
■  imjl\  tine  particles.  Whether  igneous 
action  has  had  anything  to  do  with  the 
production  of  this  form  of  pyrite  we  do  not 
know,  but  it.  seems  not.  improbable  that 
the  abundance  of  this  mineral  disseminated 
throughout  the  coal  in  certain  areas  greatly 
facilitates  oxidation. 

In  regard  to  Mr.  Heslop 's  remarks  re 
building  off  gob-fires,  we  merely  give  our 
own  experience  as  to  the  best  method  to 
adopt,  and  especially  emphasised  that  "  no 
two  fires  are  alike,  therefore  no  hard  and 
fast  rule  can  be  laid  down,  and  each  case 
must  be  considered  on  its  merits."  To  give 
details  in  regard  to  the  recovery  of  the 
Xatal  Navigation  Colliery  after  the  explo- 
sion produced  by  the  gob-fire  there  would 
have  unduly   lengthened  the  paper. 
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THE  CONSTRUCTION  AND   MAINTEN- 
ANCE OF  SLIME  DAMS. 


Jab.  E.  Thomas  (Past-President)  and 
E.   A     OSTKRLOH  i  Member). 


(Printed   in   Journal,   June,    1917   I 


REPLY    i"    DISCUSSION. 

Mr.  J  E.  Thomas  (Past  -  President) : 
The  authors  desire  to  tender  their  thanks 
l<>  those  who  took  part  in  the  discussion  on 
this  paper,  bul  are  at  I  he  -  ime  time  dis 
appointed  thai  the  subject  has  n<  I  been 
hlj  t  hrashed  oul  and  experi- 
enci  gained  during  this  exceptionally  wet 
n  |         'I  on  record 

Mr.    II.     \.    White's   sug| 
i<,    the    imporl ance    i  t    seleci  i  for 

dumps,  slime  dams,  etc.,  in  consultation 
with  a  metallurgist,  when  laying  oul  the 
general  plan  of  s  mine  al  the  start,  are  very 
much  to  the  point,  and  the  authors  trust 
that  the  suggestions  will  no!  ha 
made  in  vain. 

It    might    not,    however,    be   ad\ 
arrange  thai  md  dump  only  should  In- 

laid oul  so  thai  '  nd  it's  centre  will  deal 
with  all  residues  for  the  life  •!  the  mine, 
as  that  would  mean  an  expenditure  of 
power  it  t  rucks  and   sand   residue 

an  unm  c  in  -I  I  ice,  and  u ould  be 
anal-  tailing    the    slime    residue 

pipe    at    t In-    nit  imate    I 
which  it  is  intended  to  build  the  slime  dam. 
It   might   be  possible  to  arrange  matters  bo 
that    the  lei  gt  h   oi    hauling,    over 

t hi    life  of  the  mine,  would  not  be  exi 

Qowing  for  two  or  perhaps  more  dumps 
on  the  sane-  principle. 

I  hi  aut hors  are  indebti  d  to  Mr.  New  ton 
for  pointing  out  an  unfortunate  error  in  the 
paper,    w hich  '  Tw  o   dams    with    a 

total  circumfen  nee  of  6,000  to  7,000  rd 
will  I"-  found  sufficient  to  receive 
r  lue  Fn "n  b  plant  capable  of  treat ing  up 
to  50,000  i'  ns  per  mi  ml  h."  II  is,  of  »  lurse, 
obvious  that  6.000  to  7. nun  ft  is  meant. 
'I'le  actual  circumference  oi  the  dams 
i      rred    to   in    the   paper   is   approximately 

Mr     New  ton's                      that  t  is    not 

■ '  uct  •  -ii  ■  f    slime 

d  im  walls  should  !"■  ngth 

at  d   nal                                 structed  to   Ii<>1<1 

r   is   in   ;                    •    with    t!  held 

though    local    c 

make   it 

« r  less  imitate  th nstnii  I  for  the 


walls  of  water  reservoirs,     -  cheaper 

in  the  long  run. 

Mr-  Newton  is  somewhat  wide  of  the 
mark  in  taking  ten  hour  intervals  between 
discharging  as  typical  of  decantation  slime 
plants.  From  four  to  six  hour  intervals 
would  I"-  more  c<  rrect 

The    pet  -  ted    in    a 

modern  decantation  plant  approaches  more 
nearlj    from   50     54      than   -".it     10    . 
-line  the    running    channel    is    not 

used  for  building  the  walls,  as  Mr.  Newton 
supposes,  as  this  material  i*  most  unsuit- 
able for  the  purpose  for  the  reasons  he 
gives.  Portions  •  I  the  channels  are  stopped 
ctT  as  the  li\  el  ol  the  d  im  i  in  -  I 
portions  are  filled  with  heavy  slime,  which 
is  allowed  to  become  partly  drj  and  then 
used  for  building  the  walls.  The  authors 
cannot  agree  with  Mr.   Newton  men! 

that    the  con!  in  the  dam  - 

during  drying  lessens  the  bursting  pressure 
mi  the  walls  to  an\  appreciable  extent. 
Bursts  in  walls  caused  by  pressure  generally 
occur  near  tie-  bottom.  The  shrinkage  ol 
slime  in  dams  limine  drying  is  generally 
outwards  toward-  the  walls  and  not  away 
from  them,  as  shown  by  the  cracks  that 
i|.\  elop. 

In  replj  to  Mr.  King,  the  authors  beg  to 
state  that  although  thej  advocate  thai  as 
much  dt  the  discharging  as  p  ssible  from 
the  slime  plant  should  be  done  in  daylight, 
they  quite  recognize  the  fact  that  it  is  not 
always  possible  for  ''"  the  discharging  i<>  be 
done  during  that  time.  They  also 
that  an  unstable  mass,  such  as  is  contained 
within  the  walls  (f  a  slime  dam.  is  hardly 
a  suitable  foundation  on  which  to  build  a 
sand   residue  .lump. 

The   figures  given  bj    Mr.    King  i- 
jture    in    slime    dam    walls    are    n 
interesting,  and  confirm  results  obtained  bj 
i In-  aul  In irs 

Mr.    Brazier  advocates   building  the   tirst 
portion  oi  the  penstock  on  Bolid  ground.   If 
Lie,  tin-  I-.  no  doubt,  the  bi  tter  course 
but  is  n< »1  alw a\  -  lea  sible  h  hen    I 

i  ivitate  s,,lui  ion  tow  aids  a  gh  en  i 
L\    means  of  a    trench   ol   heavj    slime,   as 
mentioned  in  the  paper. 

The  authors  are  not  quite  clear  as  to  the 
advantages  to  be  gained  by  using  an  in- 
clined penstock  in  preference  to  an  "  I. 
shaped  launder.  If.  for  example,  the 
inclined  pen-tuck  were  to  give  w: 
where  near  the  bottom  of  the  d  im  a  ne  i 
penstock  leading  over  the  wall  would  have 
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to  be  installed  as  would  also  be  the  case 
if  an  "  L"  launder  were  used 

The  method  ol  supporting  the  slats  in 
position,  as  described  by  Mr.  Brazier,  is 
certainly  better  than  that  pi  veil  in  the 
paper. 

The  use  of  an  inside  channel  for  discharg- 
ing at  night  has  much  to  recommend  it 
when  the  extra  labour  required  to  buil  I  and 
maintain  an  extra  wall  can  be  afforded. 

Mr.  Fraser  Alexander's  contention  that 
the  selection  of  a  site  on  which  to  build 
slime  dam-  is  of  paramount  importance  is. 
no  doubt,  correct,  but,  unfortunately,  this 
selection  is  very  frequently  limited  to  thai 
known    as   "  Hobson's    Choice.''' 

The  thanks  of  the  authors  are  due  to  .Mr. 
Alexander  for  his  definition  of  slime. 
although  they  cannot  quite  understand  why 

the     gold     has     to     lie     extracted     before     this 

material  can  fall  under  the  designation 
Perhaps  Mr.  Alexander  meant  "  slime 
residue."  Mr.  Alexander's  remarks  regard- 
ing sloppy  foundations  and  slowly  growing 
sand  dumps  are  well  worth  remembering. 
His  estimate  of  a  grade  of  0"8  for  the 
channels  conveying  the  slime  is  a  trifle  con- 
servative. An  allowance  of  1  grade  would 
probably    he    safer. 

The  contention  that  tarred  iron  pipes  are 
superior  in  lasting  power  to  wooden 
launders  can  be  taken  as  correct.  Tarring 
of  the  launders  and  slats  adds  considerably 
to   their   Y'fo. 

The  authors  are  glad  to  note  that  the 
"Irrigation"  system  of  conveying  slime 
pulp  in  channels  made  from  the  slime  itself 
was  used  by  Mr.  Alexander  in  1004,  and 
can  only  regret  that  he  should  have  kept 
this  valuable  information  a  profound  secret 
for  so  long,  thereby  giving  the  authors  the 
trouble  of  re-inventing  it  for  themselves  at 
a  later  date. 

Mr.  E.  M.  Weston's  suggestions  as  to 
the  use  of  brushwood  for  binding  the  out- 
side walls  is  a  useful  one,  but  the  authors 
are  inclined  to  doubt  if  the  supply  of  this 
material  would  he  as  plentiful  and  cheap 
as  Mr.   Weston  considers  it    is. 

The  description  given  by  Mr.  O'Hara  of 
building  a  slime  dam  at  the  Nigel  is  mosi 
interesting,  and  there  is  no  doubt  that  a 
dam  built  in  the  manner  described  would 
give  a  maximum  of  safety  with  a  minimum 
of   trouble   and   maintenance. 

It  is  unfortunate  that  experience  gained 
from  the  breaking  away  of  sb'me  dams 
during  the  present  unprecedented  rains 
have  not  been  put  on  record  as  much  valu- 


able data  would  have  Keen  brought  to  light. 
In  the  Simmer  Deep-Jupiter  slime  dams 
iwo  washaways  were  caused  by  the  excep- 
tionally large  amount  of  storm  water 
collected  on  the  surface  of  the  dams,  with 
which  the  penstocks  were  inadequate  to 
eope.  The  breaks  in  the  walls  were  made 
bj  i he  cutting  action  of  the  water  over- 
flow ing  the  dam  wall,  and  were  not  caused 
li\  bursting  or  slipping  of  the  outside  walls, 
and  were  purely  local.  This  the  authors 
consider  \\:is  due  to  the  method  of  construc- 
tion, which  also  allowed  of  repairs  being 
quickbj  effected  without  causing  any  delay 
in  the  operations  of  the  slime  plant.  "Both 
washaways  occurred  on  the  morning  of  the 
15th  February  las<  dining  the  heaviest 
downpour  of  rain  that  had  been  experienced 
on  the  property. 


A    LOGARITHMIC    CALCULATOR. 


By  D.  R.  Robinson  (Associate). 


Printed  in  Journal,  September,  1917.) 


EEPLY  TO   DISCUSSION. 

Mr.  D.  R.  Robinson  (Associate) :  In  reply 

to  Mr.  Thorhmd's  remarks  upon  the 
Logarithmic  .Calculator,  there  is  not  very 
much  to  be  said. 

My  reason  for  imagining  a  Brunsviga-less 
Rand  using  four-figure  logs,  and  anti-1 
was  that  the  use  of  logarithms  determines 
the  position  of  the  decimal  point  with  abso- 
lute certainty,  without  the  exertion  of  brain- 
power; whereas  with  a  ten-inch  slide-rule 
errors  in  this  respect  are  liable  to  creep  in. 
1  have  known  a  block  to  lie  written  down 
as  100,000  tons  instead  of  10,000,  after- 
wards passing  through  a  course  of  checking: 
and  it  was  only  discovered  when  too  late. 
Moreover,  a  table  of  four-figure  logs,  with 
anti-logs,  is  almost  as  rapid  as  a  slide  rule, 
especially   if  made  with   a   thumb-index. 

With  regard  to  the  making  and  use  of 
factor  tables,  there  is  no  doubt  but  that 
this  method  is  quite  satisfactory  (with  the 
exception  of  the  vagueness  of  the  decimal 
point  noted  above,  if  a  slide-rule  is  used): 
but  I  claim  that  the  Calculator  is  quite  as 
reliable  and  quicker  to  use,  and  does  not 
fall  short  for  want  of  the  factor  T-f-W;  for 
this  is  given  when  the  -toping  width  is  taken 
as  1. 

I  suggest  that  the  leading  be  done 
thus:  First  set  all  the  factors  as  described 
in  my  notes  in  tin    September  Journal,  and 
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dlj .  holding  down  the 
firsl   movable  disc,  move  tb<    stoping  widtli 
,,,   the    mai  at  144,    and    the 

.r    will    read     Inclined     Squan      I 
Bnally,   I  I,  and  noti    T     W .     I  am 

sure,  if  Mr.   Thorlund  "ill  trj   this,  be  will 
tin<l  it  quicker  than  tal 

Thi  then    terminated. 

Correspondence  and  Contributions. 

ned    ,ii    I 
g   ,./    the   Socii  ty  on    the  following 
ns. 


ASSA1     ECONOMII  - 
In    the    modem    up-to  d  office 

■   inics 

still   then 
lit-   which   ii  ouched   upon, 

which  may 

J Ali   ir<)         I  I  • 

-  i     tance 
shed 
fad .    Many  ol  us  «  ho  believe  in  "  can 

rytl 

with  rand     ! 

l,ut    urn.  tin-  -  silvei  ;    this 

1 1  i  be 
ing  t<.  1 1  and 

tO    :i     elm. 

11/,  I,    in    lln    Function    of   Liih  ir</i         I 
•    a   lot    I 
being    "  an    effi  u  ";     I    now 

' 
r    function,    viz.,  a    ' 
duccr    !•  I   coi  tents    in 

n    eh 

i1  I    ■  ,  flux  :it 

i    100  Ih      f   u   luxury,  when    - 
Carl  • 

good  '''H  thai    should    • 

I    have    recently    seen   a    flux  \  T 

hicli    I    \  T    lil 

10      m      button    would    be 
thu  ng  2J  A.T.  lil  harge    in 

Si  •■■■'•       I. tllj    pi :  duced   car 

lying    is 
It    r.  lit  ins,   roughly, 
DO      \  -  i  m  .  i,m  onal  sack 

runn:ng    someu  hal    le  s    than    thai  :    v 

■'     I  tills 

I  be  allowed   for.     A   little 

by    the    manufactun 
lired     for    the    produi  I  a     more 


nn    quality.     I    find    it    contains   quite 
;i  quantil  >    hard  lumps,  which  will 

not  rub  through  a  sieve,  but  require  bri 
i 1 1 j_;  up  in  ;i  mortar;    their  elimination  would 
mprovemi 
\-   regards    ti"    pi  locally    produced 

,  ii  few   yi  Brunner 

Mond's  soda,   averaging  96      to  98      pure, 
callj  a<  8s.  6d.  per  100  lb 
This  was  a  purer  article,  bettei  and 

Sureh       n   local  i pie  can 

do  i  ii-  than    12s,   Bd    per   100  ll>.. 

this  t  he  usual  wai 
Bornx.      Personally,     1     agree     w  I 

U] 

It   the    furnaces  are    kepi    in    i 

rature,  I 
have    tout 

an  I   the  resul  »"}' 

cleaner  and  brighti  r  fr  im  thi    slag 
With    regard   to   thi 

;   present,  the  above  being  my 
say,    I    .'iii    not    verj 
enth  <'n  trial  I  could 

any  improvemenl  in  my   fu 
delel  ffecl   on  crucibles  ivas  m  irked 

I      suppose      the      iin|>- 
of  the  ]    -'  by  now.  The 
I    crucible    I    have    found    excellent 
very    uniform.        The    quality    is    i 
whal    it    was  ;•    few    years  ago;    bul   still 
superior  to  tin    old   imported  crucible, 
the   figures  •    ■ 

-  in  the   I      t  B  md    Propi 
•  ffice  : 


T.l.l 


mil  203,1  9.800        219 

p.n:  204,200        16,2  125 

i     ,.:  |  and    ('  •  pi  '    Powdi  r        !■'■  r    n 
!  ii—.  •  <  i  only   cupels  made  ii 

i  mad.'    With     a 

cemenl  and     <■■,: 

Ro  ighly,      two  third      cemenl .      ono-1  bird 
cupel  i" 
my. 
I     ill  use  the  old  sw  inging  screw  typi    ol 
cupel   machine,   and  on   the   whole,   find    it 
i  ictory  :    one   boy    turning  oul    cloe 

i 00  cupels  per  month,  their  avei 

1 1 . •  1 1 1 !_'  :il k -lit  '2s.  per  100. 
1  ha  -  rted  and  local  cupel 

i  In  ile  prefer  tin'  Ii 
\s  regirds  the  absorption  •  I  gold  in  c 
lat'on  I  found  practici 

\  der  on  the  w bole  is  finer  ground, 
win.  n  advantage.  t;i\  i 

.  finish  to  the  working  t  ice  of  the  oupel. 
illy     a     drum     of     rather     i 
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material  is  senl  out,  which  is  somewhat 
silicioiis  and  not  satisfactory,  and  on  one 
occasion  1  found  carhide  powder  presenl 
(through  the  drums  not  being  cleaned  out, 
I  suppose),  but  fortunately  this  was  noticed 
before  a  large  number  was  made  up.  The 
cupels  made  from  local  powder  1  also  found 
t<  stand  handling  better  when  dry  than 
those   made   from   imported   powder. 

With  regard  to  the  cost  of  cupel  powder, 

the   local   manufacturer's   price   was   always 

a    shade    below   the    imported    material,    but 

ently   the   usual   "  increase  owing  to  the 

si  of  raw  material  "  has  been  put  on.  A 
little  healthj  opposite  n  in  the  manufacture 
■  r  cupels  and  cupel  powder  would  he  bene- 
ficial, as  it  is  difficult  to  see  why  a  cupel 
powder  cannot  be  put  on  the  market  at 
one-hall  the  presenl  price,  still  leaving  a 
tail-  commercial  profit  to  the  manufacturers. 

Muffles. — There  seems  to  be  no  reason 
why  muffles  should  not  lie  manufactured 
illy,  with  the  same  success  as  has 
attended  the  manufacture  of  crucibles  and 
liners  tor  smelting.  At  presenl  they  are 
all  impoi  ted. 

On  the  Rand  many  differenl  sizes  and 
types  are  in  use,  such  as  K.,  K.K.. 
L.,     L.L.,     etc.     etc  Now,     with     our 

modern  coal  furnaces,  why  not  have  a 
standard  size  muffle?  The  local  manufac 
turers  have  not  taken  up  this  branch  of  the 
business,  mainly  on  account  of  the  varied 
sizes  and  types  in  use,  and  I  understand 
that  if  a  standard  type  was  installed,  they 
would  tak'e  up  the  manufacture  ol   muffles 

Muffles  are  expensive,  and  a  little  care 
with  them  pays.  Very  often  they  are  in- 
sufficiently supported,  with  a  consequent 
shortening  of  their  life.  Cracks  can  often 
be  mended  with  a  mixture  of  tine  slag  and 
tire-clay    made    into   a    paste    with    water. 

I    have    also    had    false    bottoms,    mad 
locally,     fitted,     thereby     lengthening     the 
muffle    life,    but    more    recently    by     l'i\ihl 
more     attention     to     longitudinal     support, 
have  found  this  unnecessary. 

The  average  consumption  in  the  East 
Hand  Proprietary  Mine  assay  office  for 
17,000  to  20,1)00  cupellations  per  month  is 
four  L.L.    muffles. 

Silver. — All  silvei  used  should  be  reprei 
pitated  and  recovered;  by  flattening  and 
rolling  into  thin  strips  it  can  be  used  over 
and  over  again,  a  small  additional  amouni 
monthly  making  up  the  working  li  ;ses.  I 
find  thai  the  working  loss  on  17, nun  to 
20,000  partings  per  month  averages  about 
:  This    amount    about    suffices    to    part 


all    reduction    -ample-,    solid    and    solution, 

and  is  used  in  die  foi  in  oi  tine  silver  u  ire 
Reducer.  -  Mealie-meal  as  supplied  to  the 
p  an ds  I  find  to  be  an  excellent  substi- 
tute for  charcoal  or  flour,  and  is  indeed  pre- 
ferable a-  ii. .t  being  so  powerful  a  reducer. 
a  larger  quantity  may  be  used,  and  a  more 
mi  imate    mixture   obtaine  I 

Acids  in  Solution  Assaying.—  The  old 
method  ol  reduction  and  precipitation  by 
mean-  i  i  -,  dium  sulphite  and  copper  sul- 
phate, in  a  hydrochloric  acid,  or  sulphuric 
acid  solution  may  be  safelj  abandoned  tor 
the  more  economical  one  of  precipitation  by 
mean-  of  prepared  cuprous  chloride 

Commercial  hydrochloric  acid,  as  manu- 
factured by  the  B.S.A.  Explosive  Co., 
costing  2!d.  per  lb.  against  2s,  In, I  per 
lb.  for  the  unpolled  acid,  commi  rcial 
copper  sulphate,  and  scrap  copper  wire, 
are  all  that  is  required  to  make  cuprous 
ride  solution,  giving  instantaneous  pre- 
cipitation of  gold  from  solution  in  the  cold. 
With  this  method  the  use  of  imported 
hydrochloric  and  sulphuric  acid-  ma\  be 
di.  ipped 

Nitric  Acid. — Chemically  pure  nitric  acid 
especially  free  from  chlorine  and  iodine,  is 
an  essential  in  gold  assaying.  I  see  little 
prospect  of  its  manufacture  locally,  unless 
the  ITS. A.  Explosives  Co.  take  it  up. 
Something  might  be  done  by  economising 
-  mow  hat  in  its  use.  Keep  the  quantity 
used  in  parting  as  small  as  possible— a  big 
excess  is  always  used,  probably  a  hundred 
times  more  than  is  theoretically  necessary 
for  the  average  small  beads— by  keeping  the 
quantity  for  a  parting  as  small  as  i-  prac- 
ticable a  -light  economy  might  ensue. 
Then  in  bullion  parting,  the  strong  acid 
from  to-day's  bullions  can  be  diluted  down 
for  to-morrow's  1st  weal;  acid,  with  con- 
siderable  advantage 

Apparatus. — There  is  not  much  -cope  for 
economy  in  apparatus.  The  ordinary  clear 
glass  household  water  jug,  quart  capacity, 
can  replace  large  beakers  or  flasks  for  solu- 
tion assays.  Where  boys  do  the  washing 
up.  this  will  be  found  an  economy.  Then 
(dear  glass,  quart  size,  whisky  bottles  are 
convenient  for  filtering  into,  saving  filter 
stands  and  flasks.  Train  boys  to  fold  filter 
papers,  and  use  a  cheap  grade  of  filter 
paper,  one  that  filters  solutions  elearh  is  all 
that   i-  necessary. 

Many  other  points  must  occur  to  routine 
assayers.  It  is  to  be  hoped  they  will  ~cnd 
alone   their   idea-,   and    help   the  community 
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something    which 
canno     be   done   without. 

Chris.    Toombs. 


5A1     REQUISITES 

II  ri  quested    to   conti  ibute    a 

short    article    dealing    with    tin-    above,    the 
writer  gives  hi-  own  experiences  and   b< 
thai    oth   i    a  ssaj  ers   will    -  te   to  1  he 

□    oi    t  In-   subject    under   ' '  <  lei 
I :  ,"   al    tin-    aexl    mont hlj    mei 

Ci  I         assay     work     we    us.' 

\\    Transvaal   made    |">'~   i link   si 
I     :;      ii.l    5).      For   the    las!    seven    or 
-ii .  in  t he  •.'■  hole, 
..I    \,  i  \    g<  .,i|   quality.     Plumb  sala 

mander  p  smell  ing   g   M   can   no  i 

linn.      S,,   far  we 
have    nol    had    an    opportunity  sting 

ill.-.-,    ami    are    still    using    the    I '• 

l.l;.  i 

M  u  <<'"  ■       Tin         Rival  '      o  ssaj     inn 

K  "    -i/.        In    I '.i  12 
the  «  riter  had  .i   muffle  i  -I  this 
l>\    i    Boksburg  firm)  sent   for  trial.      I.   was 
tried    ami     Found    equal   to    tl        ! 
make;    but,  unknown  reason,   we 

have  nut   been  able  to  get  any   more  ol  local 
ind     ai>-  i     fireclay 

■     •  '  -   lit } i    African 
war   i  1800  1902)    bone-ash    was   used    by   all 
assayi              mi      buying     cupels     madi 
1                            making  theii 
il\    l.\    hand)  from   imported   i"  ne-ash. 
writer  kni                     per,  even  in  I 
.   «  ho  prepared   h  is  o«  n  bone-ash   from 
nlil    bone                         bj    his   assay    n  itives 
tin-     veld.         I  r -  .ill      1902,     "  mabor," 
ami    "  cupellite  "   came 

Jusl   two  Cil     a   Suburban 

<  i  \l     a     r,     i  installed    a    machim 

ing   cupels,   hi.    p   1 1 1 [ . t . - r —  > - 1 1  air.     The 
milar  i"  I  hoi   pei  fected  by   Mr 
er  on  the  ( reldenhuis  I  ■ 
\s    i  i  .  lable    "ii    the 

some   20   II'.    Ies8    than 
1 1   i  lenhuis,  our  i  M  i 

-  pistiin     i-   idi 

'I'll  .1    well,    ami    

n     turn-. 

all   tl upc  quin       We  have  tl ■ 

i    cupel-mi  ail  i  .an 

about     1 -"i    minutes),   say, 
I  ■  ■  -       Th-    mntei  ial 


cupellite,"  prepared   locally,   which   we 

buy  at   "iiis.  per  inn  Hi.  drum;    this  quantity 
will  make  over  i.'-">  worth  ol  cupels. 

i    ili.-  ii. 
mi   tli-     Reel      a   -     .-•-.!   a  cupel,   t 

which   is  mad  uenl 

ami  the  u]  mabor" 

cupelliti  When   we   first    installed 

several  hundreds 
sing   White'6    Portland   cement   an. I 
mabor,"  and  we  gave  them 
a  trial  mi  mini-  sample  assays.     Our  i-\|icri- 
t  20     I..  25     ..I  these 
i  i.    owing   t.>  the 

■ 
In  the 

I      had     t  ik.-n     pi 
Finally,    we  i-i.-.l    with    t' 

■  -nt    cupels    t  hat    w  .■ 
-nlin-     liundri  .in     away,     with     old 

-i- 

an   accurate   ami    inn-    result;  rking 

■   • 

Mr     I"  Geldenhuis,    told    (hat 

and  used  many  thou- 
sands ii.-iii    cupels  .villi 

thing   lik. 
-all-'  'iipels     mad.-     entirely 

inab 

S  I         eni  and  Muff<  Uli       Tin-   • 

ei  ion   district .   a  Ft  - 
ii.     pulverising    an.  I 

: 
r  the  fui 
*  in-  finer  for  th.-  muffles,    i 
take    tin-    pi 

Lith  -i  ,-.        I  Vcme  "      brand 

i  able.        V\  • 
1    ilniins.    always    checking 
dupl  Id  content,  bi 

W  .-     ha  \  - 

in  this  bi 

1 1 ■■'!   dwt.    in    the    iln\    reqn 

ton 

S  I  have 

the   South    \ln. -an    Ml 
-  upplie  I     n  I 
\   while  back 

rent!  pd  in 

i  lumps. 

It    is    well,    also 

in  thi>  bi 

ibly. 

-ilh- 

liali 
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•  t  the  boras  used  in  our  assay  flux.      It  was 
tried  in  various  proportions.       The  melting 
point  i  t  calcium  fluoride  (l,330c  C.)  is  verj 
much    higher   than    that    of   borax,    and    we 
found    that    the    substitution    of    fluor-spar, 
caused,  in  many  cases,  the  charges  to  fi 
up,  boil  over,  and  gi vi       nsequent  low  assa 
results.    The  write]  cannot  therefore  i 
mend  fluor  spar  for  assaj    work. 

Last  July  we  were  circularised  by  the 
Corner  House  metallurgical  department  on 
this  subject,  and  made  a  series  oi  check 
assays;  als  ►,  the  circular  was  shown  to 
r\  miile  foreman  (Mr.  Murdoch),  who  tried 
fluoride  for  his  smelting  in  the  reverberal  i  > 
furnace.     He  reports:     "  50        I   the 

aerly  used  is  replaced  by  the  fluor  spar. 
The  slag  is  fluid,  the  buttons  clean,  and  the 
gold  bullion  obtained  is  good.  A  tendency 
to  boil-over  when  putting  the  cold  ]  ts  into 
a  hot  furnace  is  unaided  against  by  not 
filling  too  full.  The  saving  on  borax  al  ts 
presenl    price  amounts  to  £17  a   month." 

Commercial  Hydrochloric  Arid  is  now,  I 
understand,  being  made  in  the  Transvaal. 
This    should    supply     local    plumbers    with 

spirits  of   salt,"  and   it   is  also  useful  for 
rating    _   -.  -.   elea ning  .   etc.,   in 

labi  rati  n 

Ammonia. — It  is  interesting  to  learn  that 
a  Johannesburg  company  has  succeeded  in 
I       !'  -  :  ■_   Liq.   Ammi  o    Fi  rt.     Spec.  Grav. 

0880)  It  may  be  added  that  all  the 
i  iw    i  Is  employed   are   South   African 

pi  ducts.  For  this  information  we  are  in- 
debted to  the  South  African  Journal  of 
Industries,  No.  6,  i.e.,  the  February 
number.  It  is  hoped  that  our  members 
will  support  this  new  and  int. testing 
<  i  wrnmeiit  journal. 
only  sixpence  monthly  . 


price   of   which   is 
John  Watson. 
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CHEMISTRY. 

Determination  of  Tungsten.  —  "To  1  gm.  oi 
the  finely  powdered  wolfram  in  a  250  cc.  beaker 
add  10  cc.  concentrated  HC1,  and  agitate  carefully 
to  prevent  caking.  Add  about  80  cc.  more  of 
H(.'l,  cover  with  a  watch  glass  and  boil  until  the 
volume  of  acid  is  reduced  to  about  5  cc.  :  cool, 
add  5  cc.  concentrated  HN<> ,.  and  digest  at  nearly 
a  h.iiling  point  temperature  for  5  to  10  minutes, 
dilute  to  about  100  cc.  with  H.O,  let  settle,  and 
filter  through  a  9  cm.  paper,  wash  with  H.<>  trans- 
ferring as  little  WO,  as  possible  to  the  filter.  To 
the  beaker  add  about  10  cc.  of  H.O  and  then 
portionwise   (down  the   sides  of   the   beaker)    10  cc. 


of  dilute  NH40H.  With  a  rubber-tipped  rod 
remove  any  deposit  from  the  sides  of  the  beaker 
into  the  alkaline  solution,  heat  to  boiling,  and  stir 
well.  If  the  suspended  matter  does  not  readily 
subside,  boil  again  until  the  desired  result  is  at- 
tained ;  let  settle,  filter  hot  through  the  original 
paper  into  a  250  cc.  flask,  wash  two  oi  three  times 
by  decantation  and  complete  the  washing  of  the 
paper.  Reserve  the  cover  glass,  filter  paper,  and 
beaker.  Evaporate  the  NH4  tungstate  solution  in 
the  flask  to  a  small  volume,  transfer  to  a  weighed 
I't  dish,  evaporate  to  dryness  on  steam-bath,  ignite 
gently  then  strongly,  weigh  as  WO.,.  To  the 
beaker  containing  the  heavy  residues  add  5  cc.  of 
Ht'l,  cover  with  original  watch  glass,  and  boil  till 
nearly  dry;  add  a  few  cc.  of  BNO,  and  heat  10 
minutes,  dilute  with  HO,  let  settle,  filter  through 
a  small  paper,  and  wash  the  beaker  and  paper 
several  times.  Wash  the  filter  paper,  also  the 
original  filter  paper,  with  a  little  hot  dilute  XaOH 
solution,  followed  by  small  washes  of  H„0,  and 
collect  the  alkaline  liquors  and  washings  in  a 
beaker.  If  the  watch  glass  is  stained  with  WO,, 
dissolve  with  a  few  drops  of  the  XaOH  solution 
and  add  to  the  contents  of  the  beaker.  Heat  the 
contents  of  the  beaker  to  boiling,  add  about  2  gm. 
of  XH.XO  .  and  stir  well  while  boiling;  filter 
through  one  of  the  papers  previously  used,  and 
wash  a  little.  Nearly  neutralize  the  filtrate  with 
dilute  HNO„  add  a' few  cc.  of  HgXO  solution, 
stir  well,  filter  on  a  small  ashless  paper,  wash. 
ignite,    and    weigh    as    W<  i  Add    this    weight    to 

the  weight  of  the  WO     in  the   l't  dish.      Fine  grind 

ng  is  essential.  With  experience  '2.3  gm.  of  sample 
may  be  taken  without  requiring  any  modification 
of    the    quantities   given    above.     The    complete    de- 

position    with    the    boiling    HCl    requires    about 

1    hour." — H.    W.     Htjtchtn,    Mining    .l/"./..     1917, 
Aug.  :       Mum,,,     Sci.      Pri  •-.      115,  '  389      (1917 
Chemical      Abstracts,     Dec.      10,      1917.      p 

I    .; 


Separation  or  Antimony  and  Tin  in  Hydro- 
chloric Acid  Solution.  —  "The  concentration  of 
the  HOI  solution  must  be  adhered  to  rigidly. 
Placed  the  mixed  solution  in  a  300—350  d  Erlen- 
meyer  flask,  add  60  cc.  Hi  1  (d.  ri9),  make  up  the 
volume  to  200  cc,  heat  to  the  b.p.  and  pass 
rapid  current  of  H,S  for  10  minutes,  then  . 
current  while  the  solution  cools  to  room  tempera 
ture  Filter  off  the  Sb,S  .  wash  with  H.S  solu- 
tion containing  i Hi  1   ' « 1     1T9)   in  200  cc,  and 

finally  with  II  0.  Collect  the  filtrate  in  a  250  cc 
flask,  make  up  the  to  the  mirk  and  mix  at  once. 
Return  the  Sb  S,  to  the  precipitation  flask  and  dis 
solve  by  boiling  with  20 — 5  cc.  Hi  1  and  an  equal 
volume  of  H  0,  with  a  funnel  placed  in  the  neck 
oi  the  flask/  Add  30—40  cc.  H,0.  and  boil  10 
minutes,  cool,  add  2  drops  of  phenolphthalein  solu 
tion  ami  2  -3  urm.  Rochelle  salt,  then  a  slight 
excess  of  NaOH  solution.  Then  acidify  slightly 
with  IU'1  and  add  20—5  CC.  of  a  saturated  solution 
oi  MaHCO  and  titrate  with  an  I  solution  stan- 
dardized against  pure  tartar  emetic.  To  determine 
the  So  add  to  100  cc.  of  the  filtrate  from  the 
SI.  S     on  ic      Hll  and   2     3  gm.    Fe  powder  or  wire. 

I the    flask    with    tic    stopper    carrying    a    tube 

dipping   into    NTaOH    solution,   boil   till   the   II  s   i> 

driver   oh    I   the   Sn   reduced,    replace  the    NaOB 

solution  with  one  of  NaHCO  and  allow  the  Sn 
solution  to  cool  with  exclusion  of  air.  Then  add 
100  CC.  of  air  free  H,0  and  starch  solution  and 
til  rale    with    an    T    solution    standardized    against    a 
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MINING. 
Mechanical    Ventilation    "i     Metal    Mines 
Mecbaoicallv    produced    ventilation   of   mines   has 
ili-ii.   until  the  last  few  years,  aa   i 
sary  onh   in  coal  pri  aphazard  renti 

lation  in  striking  contrast  to  the 

high  ordei   "t   engineering   in  other  departmei 
mining   operation.     Ventilation  of  coal  n 
i,n    account    ■•!     the    inflammafa  given    off 

1 1  ..in   the  strata,  oi    I in  ■'   oxj  gen 

from  the  air  through  absorpl by  th al,   made 

t|u.    positivi  -  '    the    air 

current  a  necessil         I  entui 

us    explosions    of    fire  damp    h  id    oi 

,  ii I.   all  hougl peral    in  - 

,i   i  h .ii   1 1,, I.-      \..i  ■■  ithsl  mding  tin- 
gle™ in    metal 
mining    operations,    hanicall)    prodi I    ventila- 

■  ly    still  t. 

in   his  1 k  desi  i  ibing  thi 

16th  century  in  the   Barz  mountains  repeatedly 
-i        The    following    arc    some 

■  n    from    thi     II 'i    translal 

■  I;  : 
[  will  i  i  ntilating  machines      It'  a 

i  j    deep  and   no  tunnel   reai  hes   to 

n. i  drift    ii anothi  itli   it.   or 

-  hen     i    tm 1    i-  ■  "-tli    ami    no   shafl 

it.  then  tin  !    replenish 

avily   mi    the    miners, 
causing  them   to   breathe   with   difficulty,  and 

i     .mil   burning   lamp 
also  ■  d       ["here   is,   therefore, 

which    enable    the    miners    t" 

ii  their  work. 

I 

into  the  shaft  the  blowing  of 
i,. i     •    •    •        The  nna    of    blowing 

machine  is  madi  ns,  and   is  likewise 

anil    i.l     in. u.-.     t.ii  <ns.    I.. i     tin' 

,i  rel  or  to  an  axle.   "  Blowing 

machii  the    third    genus,    « hich    are    n 

Forms   than   thi  se   of   the 
nd    genus,   are    made    with    bellows,    for   bj    it > 
1,1  ist-  ill.   shafts  and  tunnels  are  not  onlj   fun 

igl iduit  pes,   l>u t    the}    •  an 

..I  their  heavj   and 

■    de| Ii  nl     as   ind 

in  the  abi  m,   nn   thi  ■    the   wind. 

,i  liei     are  1 1"'  predi  !   I  he  cenl 

.    drawings  Bhnw    lai 

llj     In     the    axl  Bhow 

I, I, nil  padd  in   i  he   later  <  Initial 

1 1 1  angemenl 

i    the  axle   had 

In  thesi    nld   drawings, 

umferem  e 

,1  through 

Inn     at     am 

imabl)    thi 

tin, ,ii  len    sides,    bo   that 

ma)    not    have  1 n  as  ineffii  ienl   as 

ipeai  -      The  <li aw  ings  seem  t.,  1  t he 

f  brail 

■i.   althougl 


circuit  "f  air  was  maintained,  away  from  the  shaft 
or  beyond  where  a  shaft  intersected  drift-workings, 
except   by   wooden   pipes. 

Little  ail  -  to  have  I made  in  metal 

minim.'    ventilation    for    the    300    years    thereafter, 
until  compressed-air  drills  came  into  use:    then  the 
exhaust    was    regarded    as    furnishing    sufficient    air 
in  the   working-place.     When   the  drill   is   not   run 
ning,  if  the  atmosphere  is  oppressive  in  the   I 

•    is   foul   after   blasting,    the 
pressed  air  is  allowed  to  blow   direct   from  a  pipe- 
nutlet.     I  ndoubtedly  in  small  metal  mines,  or  those 
in  which  there  i-  le  amount  of  noxious 

iven   off.  or  where  workings  are  a   shorl 
from   the  drift  mouth   or  shaft,  this  may   be 
sufficient.     In   m  mines,  owing  to  thi 

formation     generally     ha\  derable     Ii 

ill,   strike  and  depth  verticallj  or  on  the  dip, 

merallj   no  great  width,  the  difference  in  tern 

tween  I  be  lowei    woi  kings  and  the 

tmosphere  generates  ail  currents  when  see 1 

have  I, ecu  made  to  the  bui  t.i 
Inflammable    gases    are    rarely    found    in    metal 
and  generally  there  is  a  little  absorption  of 

n   by  tl re  "i   enclosing  walls,  although   in 

mines  in  which  there  is  much  timberi  been 

found  tlcit  then  derable  absorption  of  0x3 

gen    by    the   timbers   due   to   bacteriological   .action 
Nevertheless,  thousands  "t  samples  'f  air  that  have 
been    gathered    bj    the    Bureau   of    Mines   in    n 
mines  indicate  that,  except  after  blasting,  it  1- 
when    the    air   contains    a    considerable    amount    of 
impurity.       Occasionally,   as   in   the   Cripple   ('reek 
district,  metal  mines  contain  I  use  amounts  "f  pure 
nitrogen    ;.i>    residua]    in    the    strata      Such    mines 
nnh     be    worked     bj     the    employment    of    ■ 
plenum  pressure  sj  Btem  1  1  neral, 

however,    the    chief    air-impurities    in    metal    mines 
Froi 
In   ■  1    long  drainage-tunnels,  the  rule   is 

ntilate  with  fans  and  air-pipes,  and   it   is  ob 
•  ni.   advantage  to  quickly  ven 
tilate  the  hi  Fter  blasting  so  that  the  miners 

m.i\  ble. 

In  great  orebodies,  such  ,1-  are  found  at 
Butte,  in  tin  l.ak.  Superioi  iron  and 
per  mine-,  in  the  copper  mines  nf  the  South 
West,  and  especially  in  the  deep  and  extensive  gold 
■  South  Africa,  there  has  been  a  gradual 
introduction    of    mechanical    ventilation   apart    from 

any  dependenc mpressed  air  at  the  faci 

Vttempl  ing   to   i  enl  ilate   b)    means  "f  1 
air  when  there  is  a  considerable  volume  of  noxious 
or    poisonous    gs  ent,    as    from    blasting 

both    in    sweeping    away    the 
Ii    nietcly    t"   stir    up, 
inil    from   the   impoi t  inl    standpoint   "f    n 

1    '    p 

nn,  .illy    to    1   In^li    pressure,   and   libei 

ii  without  doing  mechanical  work  against  atmo 
Bpherii     pressure.      The   onl>    remedj 

.1-  possible  for  circuiting  "f  the  air,  rapple 

It    1-   hiinllv    worth    while   t-,  argue   the    need   of 
having   two  means  "t   exit   from  a  mine,   as  tl 
the   requirement    in    1  :  metal-mining   laws 

,,f     the     metal     mines    of     the 
country    which   have  reached   a   permanent    ba 
nre-pi  si  wo   exiti      \\  here   than 

■  iralij  I"-, omea   the  up  1  aal   and 
thai    the  down-cast      Pnfortunately,   howi 
,  onditiom  b  illi  the  .-• 

.mil     with    such    changes    the    natural     ventilation 
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underground  is  insufficient.  Hence  there  is  neces 
sity  for  the  use  of  fans.  In  very  deep  mines,  such 
as  in  the  copper  mines  of  the  Lake  .Superior  dis- 
trict, normally  the  up-cast  and  down-cast  conditions 
do  not  reverse,  and  the  natural  main  up-casting 
current  is  very  strong.  It  then  becomes  a  problem 
whether  or  not  in  the  interest  of  safety  to  prevent 
reversal  of  the  current  in  the  case  of  a  ni.ne-fire 
in  the  down-cast,  it  is  not  best  to  install  a  large 
fan.  which  may  never  be  needed  except  for  fire- 
protection.  However,  in  the  great  majority  of 
mines  a  strong  non-reversing  current  hie  to  the 
difference  in  temperature  in  the  up-cast  and  down- 
cast shafts  cannot  be  obtained.  This  being  the 
case  it  is  highly  important,  both  foi  fire-protection 
and  for  a  positive  circuit  of  air  through  the  mines 
that   fans  shall   be   used. 

The  great  variety  of  conditions  found  in  metal 
mining  in  the  United  States,  varying  from  typical 
veins  to  the  great  lenticular  and  irregular  iron-ore 
deposits  of  the  Lake  Superior  district.,  makes  it 
impossible  to  lay  down  as  exact  a  procedure  as  is 
usually  regarded  necessary  in  planning  coal-mining 
development.  Nevertheless  it  will  be  generally 
conceded  that  a  great  deal  more  might  be  done  in 
the  future  than  in  the  past  if  preliminary  planning 
of  a  ventilating  system  is  borne  in  mind,  particu- 
larly  in   developing   low  grade   deposits. 

While  metal-mining  laws  and  modern  practice 
require  two  exits  and  recognise  the  necessity  of 
air  down-casting  in  one  shaft  or  winze,  and  return 
ing  through  another  shaft  or  winze,  adit,  or  tunnel, 
the  necessity  for  provisions  for  circulating  the  air 
through  the  mine  has  not  been  well  recognised,  with 
the  result  that  in  some  of  the  great  mines  of  the 
United  States  the  ventilation  is  of  the  most  hap- 
hazard character.  Often  I  have  had  occasion  to 
observe  that  the  main  fan  placed  underground  is 
ineffective  because  part  of  the  air-discharge  has 
been  circuited  round  and  round.  Therefore,  even 
when  the  percentage  of  impurity  in  the  air  might 
be  low  it  did  not  take  care  of  one  of  the  most 
important  features  of  deep  mine  ventilation,  name 
ly,  to  keep  the  temperature  below-  that  of  the  mine 
walls.  It  is  not  always  a  question  of  depth  or 
natural  heat  of  the  strata,  but  where  large  masses 
of  timber  are  employed,  especially  in  the  caving- 
system  employing  a  timber-mat,  the  temperature  is 
frequently  far  greater  immediately  under  the  mat 
than   it  is  in   the  deeper  levels. 

It  is  believed  that  if  the  same  degree  of  care 
were  taken  in  laving  out  in  advance  the  ventilating 
system  that  is  given  to  laying  out  the  levels,  drifts 
cross-cuts,  and  raises,  for  extracting  the  orebo.lv.  a 
great  deal  of  the  difficulty  of  a  physiological  nature 
now-  experienced  by  the  miners  would  be  prevented. 
These  troubles  are  not  simply  those  of  temporary 
discomfort  of  the  workers,  but  their  health  is  likely 
to  be  affected,  making  them  liable  to  contract  dis- 
eases, lessening  their  working  efficiency,  and  thus 
decreasing  the  earning  power  of  the  mine.  Venti- 
lation therefore  comes  to  be  a  matter  of  economic 
importance.  It  is  difficult  to  speak  of  specific  mines 
or  districts  without  making  unfortunate  compari- 
sons, but  that  the  problem  is  acute  will  be  readily 
admitted    by   most   mining  authorities. 

Another  phase  of  the  physiologic  1  problem  con 
cerning  workers  in  hot  mines,  is  not  alone  in  the 
high  temperature  of  the  ab'  hut  in  the  fact  that 
the  :ii>-  is  not  in  motion.  The  experiments  of  Dr. 
Hald^ne,  of  Oxford,  the  oeleh—ited  physiologist, 
brought  out  strikingly  that  in  still  hot  air  the  body 


is  enveloped  with  a  film  of  air  at  or  near  the  blood 
heat  and  the  skin  is  not  cooled  by  evaporation  of 
the  sweat,  but  if  the  air  is  in  motion,  unless  it  is 
saturated,  which  it  seldom  is,  evaporation  follow-. 
and  thus  the  skin  is  cooled.  I  recall  a  case  where, 
in  a  certain  stop.*,  there  was  no  movement  of  the 
air.  and  the  miners  complained  of  the  heat  and 
from  time  to  time  went  into  a  nearby  cross-cut 
where  there  was  a  strong  current  of  air  ami  were 
comfortable,  although  in  the  cross-cut  the  tern 
ture    was   actually    several    degrees    holler 

The  great  variety  of  mining  conditions  found  in 
the  Dnited  States  prevents  formulating  an  exact 
specification  for  a  ventilating  scheme  which  would 
fit  all  conditions,  but  in  order  to  bring  out  discus 
sion  the  following  general  principles  are  mentioned 
which  may  be  of  guidance  in  planning  a  ventilating 
system  for  new  mines  or  i  adapting  the  arrange 
merit  of  old  mines  as  far  as  possible 

(1)  There  shall  be  a  permanent  upcast  ami  per- 
manent  down-cast   shaft. 

(2)  The  down-cast  shaft  shall  be,  as  far  as  prai 
ticable,  the  shaft  in  which  the  men  are  hoisted  and 
lowered.  It  may  or  may  not  be  the  main  ore 
hoisting  shaft,  the  object  being  tl  it.  in  case  of  fire, 
the  main  hoisting  arrangements  for  the  men  will 
be  available,  and.  if  practicable,  this  shaft  and  its 
i  inding  shall  be  concreted  or  otherwise  fire-proofed, 
and  back  of  each  landing  there  shall  be  a  fire-proof 
door  to   protect   the   men   from   the   workings  beyond. 

(3)  The  main  shaft  shall  extend  to  the  lowest 
working  so  that  the  fresh  air  nn\  go  1  i  the  bottom 
of  the  mine  and  then  ascend  on  either  side  through 
the  workings  to  the  up-cast  shaft  :  sufficient  splits 
of  air  to  be  taken  off  on  the  different  level-  to  pro 
vide  for  proper  ventilation  :  the  return  air  to  be 
taken  around  the  down-cast  shaft  by  cross-cuts  or 
concreted  bridges. 

(4)  The  main  ventilating  fan  should  be  placed  on 
the  surface;  the  fan  to  he  of  fire-proof  construe 
tion  and  with  fire-proof  housing  :  this  to  be  a 
reversible  fan.  Generally  the  most  convenient  ar- 
rangement would  be  to  place  it  near  the  collar  of 
that  shaft  which  is  not  the  main  hoisting  shaft. 
Of  course  a  tunnel  or  slope  mouth  would  be  e  pi  illy 
as  good.  This  is  to  avoid  an  air-lock  :  therefore,  the 
fan  would  normally  be  an  exhaust-fan,  but  as  pre- 
viously stated  it  should  be  reversible  to  provide  foi 
emergencies. 

(5)  The  fan  should  be  of  sufficiently  large  size  to 
take  care  of  the  largest  volume  of  air  which  is 
likelv  to  be  necessary  for  at  least  five  or  six  years 
of  development,  and  it  should  be  able  to  deliver 
and  to  draw  air  at  a  pressure  in  excess  of  that 
which  could  be  produced  by  maximum  natural 
causes,  that  is,  the  maximum  motive  head  of  the 
air  column,  due  to  the  maximum  difference  which 
may  obtain,  between  the  temperature  of  the  mine- 
air  and  of  the  outside  air,  in  the  coldest  or  the 
warmest  days  of  the  year.  In  general,  the  mii  I 
fans  at  metal  mines  are  entirely  inadequate,  ami 
fins  such  as  are  employed  in  laree  coil  minis 
should  lie  installed  in  metal  mines  where  the  work- 
ings are  expected  to  be  of  large  extent  and  to  re- 
quire many  men  underground.  By  this  is  meant 
fans  which  will  discharge  from  100,000  to  300,000 
cub.  ft.  of  air  per  minute  against  a  pressure  me  i 
sured  by  2  in.  to  6  in.  of  water  gauge.  On  account 
of  the  Pre-risk  it  is  not  good  practice  to  pine  the 
m-'in  fan  underground,  ami  moreover  there  is 
asuallv  a  liability  of  the  air  short-circuiting,  that 
is.  going  around  and  around  and  not  being  dis 
harged    to   the   surface. 
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determine  the  sustaining  power  under  various  com- 
pressions of  the  several  kinds  of  artificial  mine  sup- 
tlie  anthracite  region  of  Pennsyl- 
vania. A  report  1  I  these  tests  was  included  in 
the  report  of  tliis  Commission,  which  was  published 
as  Hull' tin  Nu.  'Jj  of  the  Dnited  States  Bureau  of. 
Mines,   Washing! 

A    -mi:!  extensive    and 
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being  to  secure  the  greatest  density  possible.  In 
preparing  the  crib  mentioned,  the  notches  in  the 
timber  should  be  of  sufficient  depth— that  is. 
nearly  one-fourth  the  thickness  of  the  timber — so 
that  when  the  crib  is  finished  the  timbers  will  be 
separated  by  a  space  of  about  1  in.  or  less.  This 
permits  the  grout  to  How  in  and  partly  till  the 
space  between  the  timbers  during  the  course  of 
construction.  After  the  structure  is  completed  the 
unfilled  spans  may  be  pointed  with  a  trowel,  from 
the  outside,  after  which  the  outside  of  the  pier 
may  be  coated  with  cement  by  the  use  of  a  cement 
gun   or   any   other  device. 

It  will  be  impracticable  to  build  such  a  crib 
tight  against  mine  roof.  There  will  be  a  small 
space  which  should  be  filled  by  ramming  with  drj 
concrete  ;  that  is,  concrete  mixed  with  a  small  pro 
portion  of  water.  Thus  will  be  formed  a  verj 
lasting  mine  pier,  because  each  timber  will  be  sur- 
rounded  or  embedded  in  concrete,  and  if  the 
timbers  are  first  creosoted  the  construction  should 
be   very   durable. 

In  nearly  all  cases,  it  was  found  that  there  was 
an  elasticity  of  about  3%  in  the  pier  when  the  load 
was  removed.  In  other  words,  the  height  of  a 
tested  piece,  after  the  load  was  removed,  was 
about  3'  more  than  the  height  under  greatest 
pressure.  Some  of  the  piers  were  tested  the 
second  time  ami  sustained  the  same  weight,  under 
the   compression,   as   in   the   first   test. 

There  are  many  localities  and  circumstances  in 
coal  and  metal  mines  where  strong,  elastic  roof 
supports  of  this  sort  would  be  exceedingly  useful, 
and  the  cosl  of  placing  the  same  lor  such  emer- 
gencies  would    not    It   excessive. 

Since  it  is  a  practical  impossibility  to  introduce 
artificial  roof  support  in  a  mine  in  such  a  manner 
as  to  prevent  minute  subsidence,  it  is  necessary  to 
assume  a  certain  amount  of  surface  settlement  as 
permissible  "  The  paper  is  accompanied  by 
several  illustrations  graphs  and  tables. — William 
Griffith,  C.E.,  Scranton,  Pa.  (St.  Louis  Meeting. 
1917),  Tram  Am.  Inst.  M.F...  pp.1797-1803 
(H.    R.  A.) 


MISCELLANEOUS. 

The  Valle  and  Importance  of  Physical 
Exercises  from  a  National  Standpoint.  —  "A 
nation's  welfare  depends  upon  the  mental  and 
physical  efficiency  of  its  citizens.  The  evolution 
of  the  human  race  has  shown  the  importance  of 
physical  efficiency.  Games  and  sports,  valuable  in 
their  way,  do  not  take  the  place  of  skilled  instruc- 
tion in  physical  exercises.  It  is  one  of  the  faults 
of  our  system  of  education  not  to  sufficiently 
recognise  the  fact  that  mental  development  and 
bodily  fitness  are  interdependent.  If  our  univer- 
sities would  recognise  physical  training  as  an 
integral     part     of     t  he     undergraduate's    curriculum 

the   status  of   physical    culture   would   be  enhai I 

In  America  the  universities  have  done  much  for 
physical  training  and  there  are  elaborate  and  sin 
cessful  arrangements  in  vogue  at  such  universities 
as  Harvard,  Pennsylvania,  etc.,  for  the  physical 
education  of  their  undergraduates.  Regular  in- 
struction in  physical  culture  has  been  successfully 
tarried  out  for  years  past  in  Germany,  Scandi 
navia,   Denmark,   and   other   European   countries. 

The  physical  training  in  our  public  elementary 
schools    gives    excellent    results,    but    unfortunate!} 


too  early  in  a  child's  life.  Only  a  small 
tion  of  boys  and  girls  go  on  to  the  secondary 
schools,  and  the  majority  go  out  into  the  world 
too  soon,  from  a  physical  point  of  view,  in  order 
to  become  wage  earners.  It  should  be  made  com 
pulsory  tor  every  one  to  continue  sane  standard 
system  of  physical  training  until,  say,  the  age  of 
18  The  time  appears  to  have  arrived  when  the 
'■■  eminent,  through  a  Ministry  of  Health,  should 
have  pressure  brought  to  hear  on  it  to  face  serious 
ly  the  problem  of  the  physical  fitness  oi  the 
people.  With  a.  falling  birth  rate,  a  heavy  child 
mortality,  and  the  havoc  wrought  am  m  -  our  youno 
men    as    the    result    of    the    wa,.    the    country   is    in 

danger     it     efficient     means    ar iglected     to    rear 

physically  fit  boys  and  girls,  the  future  fathers 
and    mothers   of    England. 

That   the   tide  of  opinion   is  already  turning   may 
"indued    from    the    recent    deliberations    of    the 
Labour    Party    upon    the   programme   of    future    i 
'-ii-ii     when     inter    alia    certain     resolutions     were 

,    ''ll     '       swimming    baths,    gymnasia,    and    the 

best  known  scheme  of  physical  training,  etc  The 
following  suggestions  were  offered  l,\  the  writer 
of    the    paper   for   discussion  : 

(ll  The  establishment  of  a  central  anthropo- 
metric bureau  for  the  recording  .if  the  height 
weight,  muscular  development,  etc..  of  "the 
youth  of  the  country,  such  general  statistics 
being  the  best  criterion  of  the  phvsical  de^e- 
neratioi,  or  otherwise  of  tire  population. 
-'     Compulsory    drill    for    two    hours    a    week    in 

all     primary     and     secondary     scl Is,     public 

schools,   and   universities. 

(3)  Tire  provision  by  local  authorities  of  open 
spaces  and  gymnasia  for  drilling  purposes  and 
games. 

(-4)  The  provision  of  competent  instructors,  male 
and    female. 

The   provision   of   open   spaces   for-   drill    is   essen 
tial,   and    if   the   co-operation   of   the   municipalities 
could   be   enlisted,   and   the   right   to   drill    in    public 
parks  granted,  there  seems  no  reason  why  systema 
tic    dulling    on    a   large    scale    should    not'  be    b 
at   once.     The  statistics   gathered   by  The   Mel 
litan     Public    Gardens    Association'   show    a    verj 
healthy    and    growing    recognition    of    the    value    of 
open    spaces    in    cur    large    centres    of    population. 
Could     we    not     induce    our    municipalities    to    ear- 
mark    certain     portions     of    the     public     parks     and 
'    ii     spaces    under    their    control     ;.s     'Municipal 
training  grounds,'  to  which  the  children,  the  young 
adults,   and   young   men   and    women    up   to   the   age 
of    18,    could    be   sent    for   exercise    arrd    instruction 
under   the   supervision   of   municipal    instructors    re 
sponsible    to   the   Local    Education    Committee 

By  a   process  of  devolution  each  county  might  be 

made   re  tsible  to  a  central  authority '  in   London 

for-  the  phvsical  education  of  its  inhabitants,  care 
ful  annual  statistics  being  prepared  by  a  central 
anthropometric   bureau   showing   the    physical    deve- 

1    "t.    height,    weight,    muscular    strength,    etc.. 

of  those  subjected  to  whatever  system  of  national 
training  may    in   the   future   be   adopted. 

To  our  detriment  we  have  no  purely  British 
system  of  physical  culture — comparable  to  Swedish 
drill.  German  gymnastics,  or  American  games- 
nothing,  in  fact,  branded  with  national  charac- 
teristics." M'loe  Sin  YVm.  Milligan. — Chemical 
X.ir-.   July    13.    1017.    p.    IS.      (.7.    W  ) 
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Abstracts  of  Patent  Applications. 

39.17.     Chai  i        i.     Improvements    in 

or  relating  to  the  treatment   of  zinc  gold   thine, 
.mil    in  apparatus   f"i    use   in   i  there- 

with.    5.2.17. 
This  applicati  to  the  treatment  "i 

guld  ilting  i  rom   the   cyanide 

extracting  l:"1iI  from  It  includes  both  the 

--   ana   apparatus   for  carrying  out   the   same. 
The  main  object  of  the  pi  •  rtain 

..f   the   materia]  t    the 

gold,    and    also   the    solvent    used    in    the    rel 
ratorj    to    smelting. 


7117       1..  I  ■  -     in 

lluiil   operated    |  2.17. 
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1. 1  bore  and  a  smaller  rearward  bore,  a  piston 
having  a  head  in  said  forward  bore  and  a  Bhank  in 
raid  rearward  bore,  with  a  neck  bet  d  head 

anil  shank,  a  fluid  pi  i   admitting  fluid 

stantly  to  the   rear  end  of  said  smaller  bore,  fluid 

alternately 
admitting   fluid   to  tl  d    foi  ward   bore, 

.  chaust   past  i|  •  •  t"i   i  he  i  I  bore 

ami   vah e  '  ■    for  ope  _   said 

exhaust    po 

Thi  i ' 
i  ions  "I    the   pi  im  iple   set    forth    in   the   (ii  st 


96  17       llniv      Newben       Improvements     in 
winding    prevention   devices      12.3.17. 
I  he  applical  ion   reli  levice  for  thi    pre 

mine  hoisting  operations 

I'll.-  .  Iii.i    f<  at  ui'    ci 

-mil   a   position  to  one   another,   that   only 

one   can   be   opei  ited    at    e    I  pi       Bj    thi  se   m 
i     with     the     ordinal*}     mine 
in.  in   v. hicti   thi  parate  bells  roi 

..ml   rock   I  '  ically 

i"i     in i     rock 

hoistin  i  h   bell   is  - 


582.17  '     mpany,    Limited    (1). 

I.    .1     I'     Fi  II     A     Kampei    (9)      Im 

provements   in   fluid   pressure  relieving  di 
2.10.17. 
Tins  application  refers  to  a   fluid   pressure  reliev 
compi  isiri  .  flexible  diaphragm, 

dividii  I  int"  two  compartments,  one  of 

which  or  passages  and  one  of  which 

'.\  it  Ii   the   recepl  "  le 
ng   the   lluiil   under   pressure  and   the  other  of 
which   is  open   t<.  the  atmosphere  "i    to 

'  icle,  a  valve  closin  A   latter  poi 

to    lift    s  ml    \  alve,    a 

anted  in  a  i  j  lindi  ii  I       i  the  other 

ing  and  ad  ipted 

t ni  ii  i     the     flexible     diaphragm     immediately 

above  the 

I  he   flexible   ilia- 

I  :  ill        Of 

604  17      i  '  hi      Impn  in    ventila 

10  17 

'I    in    build 


591.17.     Arthur     Edwin     Leifj        S  Improve- 

ments   in    vacuum    ejector    apparatus.     3.10.17. 
This  claim   is   fur  maintaining  cuum   in  a 

condenser,    evaporating    plant    or    the    like; 
an    ejector    apparatus    in    which    the    ail 

u    to  In-  removed   i-  first   compressed   bj    said 
i   the  working  medium  of  which  is  air  admit- 
ted t"  the  ejector  nozzle  from  the  atmosphere,  the 
i    vapour   thus  compressed,   and   tin-   air 
i    nozzle   finally   expelled    by   a 
-team  ejector. 


661.17.     John    Marriott    Draper      improvements    in 
apparati  parating    bu  -t"    differ- 

I     as    Inn-    l  oal 
and    tin-   like.      J''  II 
Thi-    application    is    t"i    a    hydraulic    classifying 
device   in  which,  in  addition  t"  the  ordinary 
sure  water  i"  ti  tins   columns,  a  further 

-    at   a   lower   point   in  thi  '1111111111   is 

attached,   led   from  a   vat 

rflow  uf  the  receptacle.     Where 
the  apparatus  is  used   f"i 
material,   prohibiting  the   use  uf  a  redui 
'  mi;   chamber    i>   attachi  'i 
with  suitable  ell  rking  in  a  tula.,  the  water 

ui    which    is    maintained    at    the    1< 
overflow  and  balancing  vat. 

II'  in  \      Livin     '-lie     Sulmai  1  Idwin 

t..  the 
in  12.  17 
This   application 

b)     flotation    methods,    in    which    the    mil 

■  I    is  partly  or  wholly   oxidised,   ai 
in   substituting  soluble   soap   in   a    neutra 

it,    for    the    usual    nil    and    ai  id.      Further, 

n   adding   t.i   the   circuit    a   small   proportion 
substance   which   causes  the   gangue  material   1 

■  I  by  the  water  but  does  not  decom| 

as  sodium  silicate,  silicic  acid,   "sol," 

B31.17.     The    Salt    1  nion,    Limited.     Improven 
relating  t"  the  woi I 
28  12  17 

applical  mprovements   in   the 

working  of  gas  producers.      The  im]  con 

t'  mixing  lime  with  coal,   particularly  bitumi- 

•  11    caking    fuels    by    which    the    ammon 

-id  ami  tin-  tender 

vented      This   has  been   known   for  many   years   in 
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Proceedings 

AT 

Ordinary   General   Meeting-. 
April  20th.   1918 


The  Ordinary  General  Meeting  of  the 
ietj  was  held  in  the  South  African 
School  of  Mine<  and  Technology  Building. 
Johannesburg,  on  Saturday,  the  20th  April, 
1918,  Mr.  A.  Whitby  [Vice-President]  in 
the  chair.     There  were  also  present: — 

•28  Members:  Messrs.  H.  S.  Meyer,  II.  A. 
White,  H.  R.  Adam,  .1.  Chilton,  F.  G. 
Macdonald,  C.  Toombs,  I'.  \V.  Watson, 
John  Watson,  E.  M.  Weston,  Profs.  G.  H. 
Stanley  and  J.  A.  Wilkinson  (Members  of 
Council),  1'.  Carter,  .1.  M.  Dixon,  X.  M. 
Galbraith,  C.  -1.  Gray,  C.  H.  Greathead, 
X.  11.  Griffin,  T.  Little,  C.  A.  Meiklejohn, 
E.  C.  •!.  Meyer,  H.  II.  Morrell,  P.  T. 
Morrisby,  S  Newton,  -I.  F.  Pyles,  -I.  Thor- 
lund,  1 .  Ti ■m,  <  < .   A.   Watermeyer. 

fl  Associates:  Messrs.  .1.  Cronin,  -I.  David- 
son,  ().  A.  Gerber,  -J.  Gibson,  .1.  limes. 
.1.  S.  Moir,  D.  W.  Pugh,  -I.  Whitehouse, 
•I.   A.   Woodburn. 

7  \isitr.iv_  and  Fred  Rowland  (Secretary). 

MINUTES. 

The  Minutes  of  the  Ordinal  \  General 
Meeting,  held  on  the  16th  March,  1918,  as 
recorded  in  the  March  Journal,  were  con- 
firmed. 

ELECTION    of    SEW     MEMBERS. 

Prof.  .1.  A.  Wilkinson  and  Mr.  II.  A. 
White  weir  elected  scrutineers,  and  after 
their  scrutiny  of  the  ballol  papers,  bhe 
Chairman  declared  the  following  gentlemen 
unanimously  elected  to  membership: 
IS.ua-i.KV,    Allan.    B.Sc.(Wales),    F.I.C.,    P.O.    Box 

J  7  J  4 ,    Johannesburg.     Analytical    Chemist. 
Johnson,  John   Pratt,  M  B.,   B.S.(Lond.),   D.P.H. 

(Oxon.),     13(1,     De     Korte     Street,     Wanderers 

View,  Johannesburg.   Medical    Practitioner  and 

Bacteriologist, 


The  Secretary  announced  that  the  follow- 
ing gentleman  had  been  admitted  bj  the 
Council  as  an   Ass,  iciate  : 

Wood,  John,   Durban  Roodepoort   G.M.   Co.,   Ltd.. 
P.O.    I!n\    111.   Roodepoort.     Assayer 

General    Business. 

TIM       VMEJIh'AX     RED    CROSS     AlISSIoX     To 
PALESTINE. 

The   Chairman:     I  would  like   to  extend 

a     very     hearty     welcome     to    Cap1       Carsi  in, 

who  is  a  member  of  the  American  Red 
Civ  --  Mission  ti,  Palestine,  which  is  in 
South  Africa,  in  route.  Capt,  Carson,  who 
is  aii  engineei .  will  lie  able  to  give  us  some 
recent  news  of  American  affairs  as  they 
relate  to  the  war,  and  may  possiblj  he  able 
io  oil  us  what  work  the  Mission,  of  which 
he   is  a   member,   proposes   to   undertake   in 

the     Holy     Land. 

Captain  Harry  Y.  Carson:  It  is  a  \,i\ 
great    pleasure  to   have   this  opportunity    to 

rneel     you     face     to    lace,     and     to     really     feel 

your  appreciation  of  America's  work  in 
assisting  the  Allies  in  another  part  of  the 
world  than  that  in  which  the  American 
Go>  ernmenl    is  at    present    at    v\  a  r 

1  had  hoped  I  would  have  had  an  oppor- 
tunity of  preparing  something  thai  would 
he  of  special  interest  to  engineers  and 
others  interested,  more  particularly  in 
engineering  work,  but,  I  regrel  that  trying 
to  obtain  materials  to  take  on  with  us  more 
t  han  Hilly  occupied  my  time. 

In  coming  out  from  America,  il  was  a 
new  experience  tor  me  to  pass  directly;  from 
the  depth  of  winter  into  a  tropical  climate, 
and      then     to     come     into     your     delightful 

Fall  "  weather,  as  we  call  it  autumn; 
and  it  is  most  pleasant  lure,  I  can  assure 
you,  compared  with  the  verj  bitter  winter 
we  had  in  New  York  this  year.  Our  coal 
was  short,  this  year,  and  manj  people 
i In, iughout  tic  country  suffi  i  real  dea I 

from  the  lack  of  fuel  during  the  bittei 
w  inter. 
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'hut  may, 

iiic-h 

it    here    ft 

Vmi  -  ■  I  just    what   we 

ward  winning  the  wai  may 

•■    America  's  pi  sition 

in  the  war.     In  helping   Britain   wage  war 

:eed  in  a  different 

thai    in   which  hting  the 

Hun.        Wi  I,   or 

hich 
has    been    d  and    ruined    ah 

completely   during  the  years  when   tli«'  mi- 
ible  Turk  has  held  sway. 
In     An"  ivhen     we     uudcrb 

i  this  war,  we  undertook, 

I    believe,    to    recruit     100    million    | pie; 

and  w  e  found  there  just  as  much  d 

ind      iere,   ] your 

people.     We  found  that   pro-German  pi 

"I    bei  n  we   can   al\\ aj s 

i  race    it    back    to    that  I  irne,    in    the 

mixing    up   ol    one    partj 

I     can     assure     you      ■>  -  our 

in     thai     direct  President 

Wilson        l<M       ii-       through        it.         Our 

President    "  started    in  "    to    tell    everyone 

his  'hit  \    was   i"  i  he  e<  >un1 r.\ .  and   he 

made    it     plain         Hi     oi  ganized     « hat     is 

n   there  as  the   I  a    Public 

I  pe  iple  just  what  w  i 

in    the  what     America     went     into 

the  war  for.     It  was  reali  we  arc  a 

hting,  and  thai  it  was 

a    difficult    th  it    clear    to    the 

ile  "i    America  just   « h\    u  e  are  at  war : 

hut    President    Wilsi m    told    them     '  Th 

i    new     war:    this    is    1 1< .t    a    new    idea 
which    W(  itine    for,    hut    th. 

for    I  well    as    tui 

freedom   ol    person,    which    lias   been   going 
since    h 

licit   old,  old   fighl    to   i    ■ 
•    n   now   brought  hon  tie  in 

\mci ion       II  old    them   thai    every 

l  ronl . 

must    'I"    his    bit     in    eiiler    to 

help  I  Recruiting, 

little 

that    w  hich  one  mielit 
emit  ing   to   fl  -~utne       The   Lu- 
men nnized  so  that   the 
dollars  ol  the  country   •  1  i <  1  as  much  fighting 
as    thej    ci. iii                i      i .  .1    to   d 
( 'hambi  ■ 

i.i    the    Government 

officials,  and  reported  that  it  would  he  wise 

such   and  such  ot  the  business  men  ..t 

•  th.   din 


the  whole  arterial  commercial  system  ol  the 
country.  That  has  I  in  a  remark- 

ably short   tirne,  and   I   can  frankly  say  at 
this  moment  that  the    Vmerican  Army    • 

•  1 « m i  million  people.  Every  man. 
woman,  and  child  in  America  lias,  practi- 
cally speaking,  (alien  into  his  . >r  her  pit 
That,  likewise,  is  the  reason  we  are  now 
n  turning  out  ships  on  an  unpre- 
cedented,    unheard    ol     scale.        The     pro- 

t   six  million 

ships ;    the\    -  s  ever 

heard  of  such  a  quantity  ol  shipping  bi 

single  year.  Well,  I  feel  sure  America 
can  do  it:  th.-  foundations  are  laid  for  it. 
and  I  feel  that  not  ,.nl\  this  amount  ot  ship 
ping,  hut  perhaps  more  will  be structed: 

lor    the    best     business    mell.    the    hest     Si 

iii.ii,      the      hest      workmen,      aiv      behind 
America,  and  thej  will  put  it  throuf 

da\     it    is    shipping    which    will    will    the    war. 

In  America  we  know   that   \ei\   clearly.    We 
.  e    l  hat    men    and    materials    are    of    no 
avail  unli  n  get   them  to  the  Fronl  . 

and  thai   is  the  big  pi  iblem,  \\  hich  i-  i  i 

rapidly  and  a-  quickh  as  possible. 
In    America    th.\     h.  iside    an    un- 

dented   am.  mil    .  t    ui..|ie\     I  .i    ,-ai  I  \  mil.' 
id  our  war  against    the   Hun.      No  one 
beard   before  ..t   a  sum  ol   monej 
•  billion  dollars— which  is   100  thous 
million    | 

quipmenl 
and    materials   ot  That    i-    more 

monej   than  ;  spi  nl   bj   the  i  i." 

Inline  it^  entire   125  5 
including     ..ur    Civil     War. 
And.  knowing  these  :  icts,  and  knowing  thai 
we  have  the  right  organization  to  put  them 
through,    we   can   all    fi  lent    that    we 

know  the   war;    we  all   feel 

lent    that    Germany   must    crack   under 
the  strain  which  is  brought   to  hear  nov 
■  circle  ol  hi  r  pow<  r 
The     engineering     sid<      ol     the     war     in 
Vmerk-a,   is  especially   interesting  t..  those 
.  .t  ii-  w  ho  nil  i  in  the  prncl  ical 

ol  warfare. 

We  bad,  as  a  start,  to  house  our  Arm\  . 

we   had    no   barracks    I  the   million 

which    arc  drawn    from    the    10  million 

n  America,  and  we  had  t< 
buildings  up  in  three  months'   I 

nt.       That     meant 

the  la\  iiil  ■  .nt   ol    10  large  tow  n^      10  i 

popil     tioi     in   each   ol    10.01  N 
more  souls;    made  up  completely  with  - 

iter    Slippl}  .    sew  el 

heating     systems 

and 
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jether,"  and    the}    said,   "  We   « ill 

it,"   aud   the}'   did   it :    they    built   tin  se 

In  cities,    in   many   instances,    much    below 

the  time  that  had  I"  en  si  I  in.     Thai 

remarkable  Feat,   1  think,  and  compares 

laps    with    the    building   of    the    Panama 

('anal,    a-    an    engineering    undertaking.      It 

shew-   what    ''an    be   done    with    tin-   power, 

monej'j  aiid  the  men  ot    America;  anil  there 

also  is  a   bigger  and   more   hopeful   side,    For 

when  we  hear  tip'  boast    that  Germain    has 

made  that       German   efficient-}    is  the  only 

thing    worth    while    in    the    world,"    we    now 

know   thr    -ffieienc}    .t   demoerac}    is   much 

better  ami   more   powerful,   because    it 

;  down  into  tin-  souls  ■'!  everyone  in 
that  democracy.  That  is  thr  thing  which 
matters  fci  i-da}  ;  the  free  efficienc}  oi  i 
Freedom  lo%  ing  people,  ami  it  will  prove 
ter  than  the  tyrannical  efficiency  which 
is  allowed  b}  a  tyrannical  governor.  The 
Allies  are  to-da}  fighting  to  make  tin-  world 
place  to   live  in. 

\    'a.  certainly,  when  we  Americans  a  uie 
here  and  see   what    is   being  done   in   Si  ul 
Africa,   and  the  way   the  men   here  an 
sponding,    and    the    way    business    men    ari 
'Nil    together"    and    working    out    the 
problems  tor  the  war  here — perhaps  not    on 
as  large  a  scale  as  America     we  realize  there 
MitiL  abi  'tit  a  cementing  of  the  freedom 
loving    peoples   of   the    world:    we   can    also 
feel    in    America    that    we    are    fighting    the 
same  struggle  you  are  fighting,  and  you  can 
know  your  are  fighting  in  the  same  struggl" 

ill     which     We    ale    fighting.       II    you     have    ■• 

mcy  or  ii  sin irtage  i if  men  at   t lie  Fii ml 

and    will   call    upon     \nieiica    to-day,     \nierica 

will  send  men  to  till  their  places,  to  make  it 
complete.     Thai    is   the   spirit    in    which    all 

i  he   ii;. i  i'  1 1-   on   the    Allied   side   are    fighting 
1.  i-da\ . 

There    is   one   othei    thought    thai    I    waul 

I'       lea  \  .       with     yon  :  |]o\\      tile     war     w  a  . 

brought    home  1. 1  America .     We  are  a    long 

way  from  the  fi o  1 1 1 i 1 1 o  front;  where  we  are 
we  cannot  hear  tie'  camion,  we  cannot  hear 
the  !•  iar  '  il  l.aii  le  ;  and  t iiat  was  ii  great 
handicap  to  us.  It  took  ns  a  long  time  to 
enter  it .  just  because  of  that .  When  Pn  si 
dent  Wilson  with  a  Committee  on  Public  ln- 
!<  ii  mat  i.  hi  began  t< 1  realh  hi  ing  t  he  w  ar  1" 
i"  the   people  ot   America,   we  organized   in 

such    a    U'ni    thai    lads  could    he   given   OUl    ' 

the  .'iitiie  population  "i  America  through 
i  I  of-mouth  messengers.  We  have  there 
what  we  call  a  Four-minute  Men  Organiza- 
men  who  volunteer  ti  i  speu  I-  in  public 
plaees,  theatres,  and  picture  -how--,  be- 
tween  acts,   or   between   reel-.     A   definite, 


tated  message,   which  con 
Washington    is    being    given    to    the 
American    people.     Usuall}    the    speech    it- 
sell    was    clearly    written    Out  :     and    it 
got   everyone  throughout  the  whole  countr} 

cing  along  the  same  lines.  The  . 
gestions  which  were  always  put  Forth  were 
thai  "  Von  iia\  e  a  place  " :  "  Yon  have  a 
part  to  play  in  this  war.''  and.  "  Ml  you 
men  who  cannot  go  to  the  Front,  can  at 
least  -it  at  your  desk  carrying  ■  n  your  busi- 
ness, and  he  ot  just  as  much  assistance  in 
helping    to    win    the    war.    by  i        war 

-,    as    the    man     -  -     1   •    the 

Front,  because  he  depends  upon  you." 
And  that,  gentlemen,  was  tin  message 
which  was  brought  home  to  the  people  of 
America. 

The  American  Red  Cross  are  sending  a 
unil  into  Palestine,  at  the  invitation  ol  the 
British  Forces  in  Egypt,  in  order  to  till  in, 
as   1   have  said,  s  ary  gap.     \\  • 

are  ready  to  -end  out  em  men  to  go  wher- 
ever the  ea  use  ma}  b  est ;  and  I  hat 
i-  what  is  bringing  us  to-day — this  unit  oi 
the  American  Red  Cross  up  the  Easl  Coast 
ot  Africa — with  the  landing  men  and 
materials  in  Palest  in.'.  We  are  going  to  be 
at  t  lie  direct  service  ot  the  1  Si  itisli  Fi  rces, 
and  that  is  the  whole  spirit  of  America;  to 
■  at  and  fill  in  where  we  can  besl  fill  iii. 
Moreover,  a  fter  this  great  sti  uggle  "- 
finished,  1  feel  'pule  confident  that  the 
efficiency  oi  free  thinking  peoples  will  loom 
hundreds  of  times  larger  and  greater  and 
mightier  than  any  German  efficiency.  1 
thank   you. 

Prof.   J.   A.    Wilkinson   (Past-Pri 

"  ' .  i-d  a  \r)\  hearty  vote  ot  thank's  to  Capl. 
1  irson  for  his  interesting  and  inspiriting 
address,  and  referred  to  the  great  work 
«  h  ich  the  \inei  iean  Red  <  !r<  iss  had  done  in 
the  past,  and  was  doing  now  in  this  war; 
and   in  admiring  its  wonderful  organization, 

hoped    that     South    Africa    would    S0OI1    he    ill 
sition   ti  -   !'  ill  ifl    -nit . 

Mr.     H.     A.     White     (Via     President): 

hi  i'tl>   sec  iided. 

The  Chairman   in    submitting   the   vote  ol 

thanks,  which  was  passed  with  acclamation, 

ight  that  the  establishment  of  a   I  >epart  - 

men!    bi    Public    Information    was   a    mattei 

the    I  'nion   I  I.  \  eminent    might    lake   into  eoii- 

idi  i  'i  ion,    so    that     I  he    ci  unit  i  \     dist  i 
might   gel   u  clearei   ci mcepl  i'  m  i ii  n  hat   tin- 
war  does  mean. 

Captain    H.    Y.    Carson:     Youi    generous 

"i    thank'-    so    overcame    me,    that     1 
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pproj  mis  to  reply, 

.11   you   how  deeply   it    is 

appn  ''°" 

American    1 

•  we    do 

>1  one  which 

will  u  mark  on  the  world,  as  will  all 

tions    tin  the 

world        i         messagi     which    1    can    bring 

-    when    I    e 
them     Lain,   is  this :      In  South   Afi 

■    w  n..  are  just   i  -  enthu- 
c  in  tins  war  as  the  ones  we  left   be- 
hiii>l  oi   democracy   hen 

jus!   as  much  -    we 

rl<]       l  aal   is 
•  •  America.     We  have  I  H 
betwei  n   | 
n   subjects 
i  in  1 

now  we  ki 

which  is  coming  home  to  Americ 

which    i-    '-.,1111!: 
gri  a  world. 


Ml. la  ri:\  . 

Mr.  E.  M.  Weston    Mi  n 
I    ],,,..  tribution   lasl    month   to  this 

discussion    on    mercury,    and    am    seeking 
further  ii  a.    'i  be  poinl  1  made  was 

thai   one   did    noi    necessarily    lose   gold   b\ 

i 
3/c,  or  following  my 

contribution  in  the  March  Journal  is  a  note 
[r.  II.  Ward  on  the  same  subject.  \ii 
Ward's  poinl  was  thai  il  is  absolutely  vital 
to  gel  the  last  dwt.  possible  from  amalga- 
mate lost  in  the  cyanide  plant. 
II,.  ...mo.I  to  take  up  the  position,  and 
perceuta  trac- 

is  constant  :  u 
B  •    .     My  argument 
is  this  i  i  a  metallurgisl .  and   I  am 

tl  lie   quite    subjeel    to  ci  i 
when   cyanidii  is,    first, 

ii,  i    g(  Id,  w  l  solution  at 

,1    loss    I"    which 
loss  iii  washings.     Thru 
partially    bidden   in  the 
sulpl  .uait/,   whicl 

extract, 
the  finer  gold  w  Inch  remains 
in    i  cl         and    which    i- 

■ 
d 
this.      T  >    ol    line 

-    i  be 
mctallurg  pur- 


aial  with  that  great  skill  which  we  know 
•  •in  metallurgists  on  the  Hand  exercise,  the 
perci  extraction  would  tend  to  use 

from   B  something   like  95     :   that    is, 

the  richer  the  tailing  are  in  free  gold,  the 
higher   tin    extraction    will    be       Mr.    V. 
takes  up  an  •  site  attitude.     M\ 

whole  argument  was  based  on  the  facl  'iiai 
I  thought  all  the  gold  that  was  worth 
extracting  could  I"-  obtained  b.\  a  cheapei 
method  than  amalgan  day,  and  that 

it  fine  gold  went  t,,  the  cyanide  plant  at  all. 
it    would  infallibly    at 

ost.        I    bi  ipe   si  imi 
will  sum  up  this  discussion,  as  1  should  like 
an    at  ive    si  atement    i  n     these     two 

x. 

The    Chairman:    I    think    Mr.    Weston    is 

right    as    regards   oni    point     that 

i-.  when  lil  w  Inch 

the  cyanide  plant    is  appn 
able   the  cyanide   solution   will   not    dis 
it    in    the   time    in    which    it    i~    undergoing 
i  n  atment . 

Mr.   Weston:    That   was  admitted 
Mr.     F.     A      G.     Maxwell        I      iciatc) 
Own  .  difficulties  attendant  on  amal- 

gamation when  coarse  screening  is  used  in 
the   sttimp    mill,    the   copper   plates    in   the 
mills  of  tl      '         Ryi    Estate  were  repl 
by  corduroy  and  the  gold  .1   in   the 

form  of  ii  rich  concentral 

liecovi  r;  I  in  this  depai  t  menl  could 

bolished  ■  >\\  in^  to  (he  classification 
pment    being   unsuitable   and   to  rectify 
this  fault  v.as  impracticable. 

Pariit  '   Plant   ' 

Amalgam  Barrels  : 

So.   I         S'<     2 
Inside    di  27  in.  in. 

Inside    depth  32  in.  in. 

,.,l  28  r.p.in 

( rrind inj.     charge    consists    ol         total    of 
Kin   Ii.  tein 

each  burn  I. 

Number  in  use     - 

Inside    di  icli     0   in.  at    periphery 

Spi  18  r.p.in. 

I  lian  ink  circli      0 

i  rrind inp  charge  eoi  tori   balls 

.  Ii|     180   lh  .    for 

■ 

!  1 1 1 S 

the  month  ol   Fi  bruai  •  . 
ore  crushed,  31 
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N  •  plate  am   I  'ii   in   stamp  mill. 

Total   "  Elephant  "  corduroy  used,  560  sq. 
I    sq.    fl     per   stamp :    or  0- 19   sq. 

ft.  per  ton  ■  per  21  hours. 

Fall  of  tables,  12i    . 
Ratio  of  water  to  i  ire,  5  to  1. ' 

produced      t-309  tons,     i 

0*272  ll«.  per  ton  of  ore  crushed. 
Fine   gold    contents  of   concentrate     2  1     . 
Concentrate. — 

Each  charge  ground  in  barrel  with  I  ■"> 
times  its  weighl  oi  water  For  the  length  of 
time  shown  below,  when  150  oz.  mercury 
was  grinding  continued   for 

one    hour.        The    eh,  then    p 

fchroug  without    mercury   bath) 

as  evenly  as  possible  during  a  time  of  about 
1|  hours.  The  amalgam  from  the  batea 
was  then  cleaned  and  hand  squeezed:  — 

No.  l        No.  2 
Barrel        Barrel. 
East  Mill.  VVestMill. 
Tons      di>      concentrate 

-|  umd  L-957  2'352 

Number  of  charges       ...       28  28 

Time    grinding     without 

mercury — hours         ...  4  5 

Amalgam    recovered,  oz.  2,768  4.014 

Fine        gold        contents 

amalgam — oz.  ...1,024  1,525 

Residue   assay — oz.      ...         8'57  13'68 

Grading     analysis,     per 

ill    ' 6-2  7-7 

-i"H     006       15-9  14-3 

-006     003  ...       32-5  30"  1 

003  45-4  47-9 

Mercury    added   for  amalga- 
mation—total  oz.        ...    4,200        4,780 
.Mercury         recovered         by 

squeezing — tutal  oz.    ...    2,520        2,219 
Mercury     recovered     h\     re- 
torting—total  oz.  *     ...    1,543        2,343 
Mercury    lost    grinding    con- 
centrates— total   oz.     ...       137  218 
Mercury    lost    per   ton    con- 
centrates   ground  -oz....         70  93 
In   addition    to  t"he   area   of  corduroy  men- 
oed     bove  12  amalgamated  copper  plates, 
of  a   total   area     537  sq.    ft.,   are  employed 
in    the    tube    circuit ,  on    which    the    l<  ss    of 
mercurj    for    the    month    amounted    to    503 
oz.==0'016  oz.   per  ton  crushed. 

Gold  Recovery.—  v;\'  '71',  of 

•'  Ore   \  alue 

From  stamp  mill  concentrate   ...        29"! 

From   tube   mill  amalgam         ...         37"8 


Total 


66-9 


Mercury  i  ption- 


I  »ue    to 

trates  ...         ...     355 

to   tube   plate   amal 

...     503 


Oz.  per 
Total       ton  of  ore 
Oz.  crushed. 


0:0n 

0-016 


T   ti 


358 


1  am  indi  bted  to  Mr.  S.  C.  W.  Fleischer, 
Batterj    Manager,    for  supplying    the   above 

niatioii.  and  to  Mr.  E.  G.  St.  John, 
the  General  Manager,  for  permitting  publi- 
cation. 


LSSAY     SUPPLIES,     AND     THE     UTILISATION     OF 
soUTII   AFRICAN    MATERIALS   IX    ASSAY   OFFICES. 


dt    with     by    Messrs.     Toombs    and    J. 
Watson  in   March   Journal,   pp.   220-223.) 


Mr.  H.  A.  White  (Vice-President): 
The  object  of  this  Society  in  asking  the 
authors  for  the  two  papers  dealing  with 
materials  used  for  assaying  was  to  encour- 
age in  every  possible  way  the  substitution 
of  local  manufacture  for  the  imported 
articles,  and  where'  this  is  not  possible,  to 
facilitate  such  importation  as  is  absolutely 
necessary.  For  example,  borax  is  not 
found  in  South  Africa,  and  it  is  desired  to 
obtain  suggestions  as  bo  the  best  form  in 
which  this  substance  shall  be  shipped,  bear- 
ing in  mind  that  tin  plate  and  wood  are 
scarce  in  England  and  ship's  space  must  not 
be  wasted.  Thin  lead  foil,  used  in  assaying 
bullion  is  obtainable  with  difficulty,  aud 
ought  to  be  manufactured  locally — if  thin 
bars  of  pure  lead  were  supplied  the  assayer 
could  easily  roll  down  on  the  bullion  rolls 
all  he  requires. 

It  is  very  pleasant  to  note  in  Mr.  Toomb's 
introduction  to  this  discussion  the  evident 
sense  ol  the  necessity  for  economy  mani- 
fested. In  the  same  way  as  pure  science 
is  mainly  concerned  with  economy  of 
thought  so  technical  applications  are  never 
perfect  till  the  utmost  economy  pf  labour 
and  material  is  attained.  A  very  good  point 
is  made  when  the  principal  function  of 
litharge  is  emphasized  against  its  subsi- 
diary use  ,i-  a  flux.  The  best  defence  that 
can  be  put  up  for  its  use  as  a  flux  is  prob- 
ably   to    point    out    that    the    lead    is    almost 


I'll,  J,,  al,  Mttallurijicul  and  Min  South  Africa 
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1 

! 
|l 

prin- 

■ 

I 

Wi  i     ' 

n     why     ■ 

ed    undei 

i , 

i 

and 

\\ 

\l       v  the    fact    that 

Uj    yet, 

\V 

further  i  :   the   use 

cupels. 
Flu  used  with  b 

ier  two  i  iIik  r  spar  ai  d 

boric  acid 

0     i  I  ■■  r 
i  which    th 

r    the 

Mr 

Wal 

nd  bj   Mr.   Murdoch. 
When  full 

ill  be 

■ 

p  B  ■ 


importation  in    the 

s  of 

1  '.veil 

to   dis- 

The  Chairman:  point 

i  Of 

I 

nish 

It    is 
Mr.     W 

■    '  d 
with  the 

much   inf. 

the 

Mr.  F.  W.  Watson  (Member  of  Council) 
my  in  i  i  lias 

i    hist    in 
Messrs.    I  nd    -I .    V\  Mr 

Toot  il  to  our 

'' 

:   the 
with  cupels  i 

cif    in 

With   n 

plainly  ti  I  do 

i  that 

I 

tii -i 

*    ■ 
tivel  i  nl   must 

l>r 

manner   in    '•  d    fluorine 

til  uent    in 
•  >sili- 


A|>ril  Ill's  .1 


S  til  -I  s*au 


(lllir 
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cates  or  fluosilicates  maj    be. 

W      ;  found  small    an 

fluoi  flux  insl 

us  a  more  fluid  slag  and  lead 

it  Laving  any  advi  i 

i  wing  abnoi  mal  eorro- 
les.     This  fluorspar  is  noi 
added  in  conjunction  with  borax;    the  I 
tmitted    eul  irely,    -  i    thai    there    is 
chanc 
mentioned  by  Mr.  Wl 

The  chiel  source  oi  ■  my  mind,  in 

ordinary 

jiitii-  an    imported    article.       Lei    us 

bullion  assaying  in  whir! 
used,   tl 
water  to  '1.  and  tin    -  i  ond 

one  The  n 

is  ii-ii  illy  sold  at  T42  gravity  « 

.  in-  about 
:     HNO„,     according     to     the 
'    Year  F.    W. 

:k      Xim"  the  first  acid,  we  will  say,  has 
Le  in>    1  50  ec.  nitric 
and    li  10  cc.  •  I   water,   thai    me  ins   be- 
I    50  gm.   nt    I  l\i  >     are   con- 
■  1  in  this  pai  I 
We     u--''     approximately    250     mgm.     of 
biilli<  'i   assay,  and  abo  il    225   mgm. 

of   check    gold.      I  how    much    i 

acid  is  requin   I  to  p  ts,  allow- 

ing 2"5  parts  gold  :  — aboul 

0*6  gm    oi  ed  in  eacl nel 

ying    sis  luplicate    with      ae 

k  would  mean  13  or  about  7"8 

-ilver.   this  would   require  just  over 
4"5  gm.  <  ;  HNO,,  thei  ret'cally,  as  L07  | 

mbine   \\  :th  G3  pari  i  oi    HNO,. 
\Yh 

I  -  . 'it  up  to  strength 

I  doubt  it. 
The  second  acid   (one  oi  acid  to  one  oi 
-  a  much  ill"  :iit .  as  I  c  n- 

ly  3  small  fraci  i<  in  of  the  silver, 
senl .  is  lelt  in  1    i    i    rnets  after 
mtly   very 
i       L  up  in  d;s- 
silver.      ti 
acid  were  taken,  and  :i    after  use,  the  -   I  i 
tion   wei      i  up  to  the    same   gravity   it 

ild  be  used  miny  times 
In  pari  and 

mine  samples  w  I        t  the  part;ng  acid 

without   impairing 

its  potency,  as  the  exci  --  used  in  the  first 

instance    is    neeessai  K    verj    great,    i 

quently  the   acid   first    poured  n   the 

bead  is  kept  in  a  sep  irate  bottle  from 

wash   water,   and      - 


Mr.   Wi  remarked  on  the  use  oi 

i  bonate,    and    he 

n     chloride 

should     be     detei  mined  lly.       it 

me   thai  bing 

dei    rmine   thi     Na2C03   pre  sent    in 
sample,  •■  <■  princ  | 

':  i-  verj   simple 

Prof.    G.    H.    Stanley    (Past-President) 

'1    what    Mr,    \\  hite    and    Mr. 
-  n    have    said    that    nitric    acid    is 

be  :<■  ailable   li  cally,   oi    i  eal 
manufacture,  but    I  believe  thai 
oi  sufficient  purity  is  1  Umbo 

gintwini,   b  rs.    K\  uoch  's. 

Prof.   J.   A.    Wilkinson   (Pam 
Che  standard 

'■  .i  itish   I'h."  I,  as  far  as 

I   can  judge,  thej    -      n  1         >  quite   up  to 
I    should  '  ould 

quired  J 

Mr.     C.     Toombs   (Member   of   Council): 
I  have  jusi  received  a  letter  fr  m  Kynoch's, 
Ltd.,   stating  that   they   are   manufacturing 
nitric    acid    in    every     way    equal     t  i    the 
rted   article,    as    well   as    I  loric, 

sulphuric  and  other  acid-,   i  tc. 

With  regard   to  the   local  manufacture  of 

muffles:  On  this  month's  requisition  I  have 

supplied  with  muffles    mad.'    by    the 

Con     lidated    Brick    and    Tile    Co.    '  They 

very  well  finished,   and  made 

to   the   outside   n 

walls,  however,  are  extremely 
thick,  leaving  the  u  side  me  isuremeni  - 
i'l  j  smaller  than  the  impi  rted 
muffles,  and  consequently  would  noi  carry 
the  same  numb  ir  i  E  cupels.  i.s  this  would 
c  usiderable  altera!  ions  in  my  routine 
practice,  I  was  reluctantly  ol  liged  t  i  return 
them   without    trial,   luit    hope   to  ri 

-al   slaet    r\     inutile    Erom    the    same    firm    in 

the  near  fui are. 

With  regard  I  i  the  local   joda  earbi  mate, 

it    i-     issential   that    its    purity    be    checked 

time.     During  the   we  ik  two 

differ  ml    samp]       I    ti        I    sveni    91'5      and 

82-5    ,   with  sodium  chloride  c  ntents    t'l 

10'2       n     iectivi  h .    the    latter    being 
verj   mi  in . 

Mr.    C.    A.    Meiklejohn    (Member)         I 
ild  like  n  i  make  a  few  remarks  on   -  ime 

of  the  poi  i  I       'l  ■  -1  ■    T  ombs  and 

\\;ii 

Sodiu  hi  0  vrbonate.-  The   use   oi    the   im- 
pi ri  ed   art  icle   has   l"iiLr  since   been   di  scon 
t inued    a  i  i  j     use    al    the    Hand    .Mines 
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A  &  te    were    □ 

h,    as    anticipated,    di 

-  il  withoi 
lue  "l  the 
- 
follows  :  — 

Imp 

I  ■   . 

dwt  pt  <i«t.  pi 

Slime  cha  I  "36  1  "35 

2     -    m  ...       013  0-1  I 

7- 

i 
•  <>n  tin    '  nd  No     I  an  oxi- 

dised :   amounl  oi   : 

The  local  carbonate  we  find  t>>  con- 
CO,  with  varying 

chloride 

we  have  found  in  d  i->  1»    fairly 

< 
pels. —  I   am   Burpi  Mr. 

Wat  nee   in   the   use  ol   ci 

with  ■■<  cemenl  V.  ■ 

i   are   still   us  posite   c 

prepared   by  ourselves      The  cupels  consist 
from      three-quarters     to 

I  u iili  cupel  ■  W  e 

always    found    their    use    i"    be    ■ 
tory.      1  e  local  i 

der  appears   to  depend   on   that   of   the 
i  with    Mr.    Toombs 

price   could    l»-   reduced   and   still 
pj 

Bora '      and     /■'<  rat      S  Mi'. 

Toon  rred  to  bora? 

l  •  .  i  ra  \  agant 


amou  i  in  the  ] 

ble  than   it   is 
We  all  realise  I  ssity 

my  in  sh  |  nil  material,  hut 

nt    ti 

accui  i      mbs  means,   as   1 

■ 

could    be   enl  fed   with, 

functions   tultilleil    by   sodium    cart*  nat<  .    1 
with  him. 

ive  cut  down 
imount  nt  In  ».i\  in  our  tin  ■ 
;  h!\ .  replacing  1 1  with  fluorspar. 

1m-  quite  sal isfacl 
and  -  Mr. 

Watson's  exp  pots  1 

Further,   the   substitut  pari   of   the 

Her  quantity  <>f  fluor- 
ut    one-third  I    has    !■  i  the 

ir  crucibli 

|i ically  i: 
i  supplii  ■  my 

mind,  fully  •  -  -\  article, 

and  it   should  not   I"    beyond  the  pow< 
the   i  i  ufaet  ui  i  i  iplj    ub  with 

unit 

/i  ui   Foil  for   I  I  : 

n i-  have  used  ti  fed  foil  for  bullion 

ys,  but  recently  we  tried  what  could  be 
in  rolling  our  own  hail  foil.      \  sample 
lead,  carrj  ins:  some  '■'•  <lw  t . 
with    a   mere  Id    was 

locally.       This  we   cast    and   rolled. 

It    was  quite   sati-t  i 

I 
the  lead  t"il  for  their  own  use. 


:  hki:    mm  ES   <i\    SANDFILLINO    "I     MIXES 


l'.\      (  '.      II.     <  rltl  \  III  I 

The   essential   features  of   the   sandfilling  | 
S     imer  and  Jacl  tary 

been  fully  described 
b  !>•  W.  \  Caldeo  it  ....,1  Mr.  0.  I' 
Powell   in  a   papi  i  Society 

in  September,    KM:''.  have 

been  no       I  es  in  the  principl 

t  Inn  pracl  i--.il 

I  i  intend  bringin 

i  \  minor  alterations  that  have  I"  en 

n    practice,    ami    the    devi 

•    ,,i    \  :.i  -  ■  been 

put     into     practice     in     the     reelaimin 

pillars-    foot   ami   hanging  walls  in  portions 

<,f  i  |  .  ii  \  irtually  aban- 

ible   ntimbi  r  ol   yi 
ami   also  mi   the  effecl    that    b  indfi 
■ 
v    have    bi 


\n      Mi  ml 

having    been  ment    in 

tin-  I 

\   tun h.  i    improvement   in  drainii 
which    have   only   one   or   two   box  holes  at 
tin.  bottom  to  drain  through  (the  tun  si.lr- 
being    contained    between    dikes,    or    solid 
blocks    nf     gi  -     which     f<  r 

I  (ill      all 

water  in  th.-  Band 
and  which  must  I.,'  drained  rapidly,  lias 
been  effected  by  using  a  laundei  with  a 
bottom  with  ash  clinker  mi  top  nf  it 
This  launder  repl  ices  the  ■  M  square  boa 
launder  with  hples  in  th<  ■  hich  hail 

to  be  jil  il"'  sand  and  w 

ami   covere  I   the   huh  f)  n  illy   the 

native  «  I  lie  work  I  ■  put  tin 

plug  in,  ami  i   ruble  amoui  I 

\vas   washed    into  the   drives      The   clinker 
launder  this    din 
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supen  isipn,  also  continui  s  to 
drain   below   the   sui  face  for  a 

tii  Launders    have    been 

dardised,  and  we  onlj  use  three 
patterns  now  i  Fig.    [.), 


fna'ViT.i.bVo  apa.i 


oPer 


.  -  fc.«* flatus 


•  >1  *<o. 


(gli'Vi  tel-oAfAH 


:-ji.-.-::u::rK.-~j  '"J°„ 


'^.■?,i 


nTzi' 


Pive    LAurvotR 


Lug.    1 


I"  thi  ease  oi  drives  on  reel  which  have 
trashed  badlj  in  parts,  and  where  it  is  im- 
possible to  put  the  barrier  at  the  bacli  of 
tlie  drive  pillars  ov,  ing  to  the  stope  above 
having  caved  in,  ordinarj  square  setting  is 
put  in  and  lagged  \i  ith  3  in.  x  9  in. 
deals  or  \'_  in.x9  in.  hardwood  planks;  on 
the  top  of  the  planks  ti  6  in.  layer  oi  ash 
clinker,  coarse  al  the  bottom  and  finer  on 
top,  is  placed,  and  the  stope  filled  as  usual. 
Tlie  ends  of  the  square  setting  are 
-  .ned  up  sufficiently  well  to  be  sand 
pivot,  which  is  rather  expensive,  but  has 
answered  remarkably  well  in  places  which 
■  .uld  have  been  imp<  issible  to 
Kill.  One  level  which  was  sandfilled 
in  (his  manner  nearly  three  yeai  i  is  at 
present  in  perfect  order  and  has  taken  no 
further  weight.  It  is  not,  however,  always 
necessary  to  put  in  complete  sets  as  often, 
only  a  cap  piece  or  a  leg  and  cap  ] re 

In  stope  barriers  jute  matting  has  Keen 
.  instead  of  cocoanut  matting,  but  it 
has  been  discarded  again  as  it  rots  too 
rapidly,  and  when  u.a  swells  and  ti 
to  hold  water  instead  of  filtering  rapidly. 
"V"  shaped  launders  have  also  been  tried, 
but  have  nol  been  a. mid  very  satisfactory  as 
they  are  liable  to  overflow  it  the  sand  pulp 
is  thick.  In  sum.'  wide  stopes  where  min- 
ing operations  are  still  being  carried  on,  we 
have  partly  filled  the  stope  without  any 
Bide  barrier,  bj  shovelling  up  1  he  sand  in 
the  form  i  if  a  n  all,  muel the  same  prin- 
ciple as  a  slime  dun  wall,  and  have  thus 
filled   a    stope    having  a    200   ft.    back — the 


I   wall   is  battered  at    an  angle  •  i   aboul 
35  degrees  and  the  water  is  carried  off  by 
launder  end    pipes,    which    are 
alt"  red  to  suit   daily  requir  met  I  ig 

[!•)•       \"   ash   drain    launder  might    be    ii 


«C  fl£"-"> 


°s'^°^S^w^ 


Fig.    II. 

ctive,  but  by  carrying  the  drain  pipes 
outside  the  sandfilled  area  the,\  are  easily 
recovered  whereas  the  ash  drain  launder 
would  either  have  to  be  abandoned  or  dug 
out. 

Towards  the  middle  .it  1915  a  consider- 
able rpovement  of  the  hanging  wall  com- 
menced on  the  eastern  boundary  on  the  L4th 
level,  and  tins  movemenl  steadily  spread  in 
a  south  and  south-westerly  direction  down 
to  the  28th  level  and  seriously  threatened 
the  loss  of  about  one-third  of  the  No. 
3  shaft  section  of  the  mine.  Several  recla- 
iii  seel  ions  had  to  be  aband  tned  ow  ing 
to  the  impossibility  of  making  these  places 
safe,  owing  both  to  the  expense  and  height 
of  the  workings,  which  in  places  were  15  ft. 
in  width.  Several  stope  faces  were  also 
abandoned  as  the  hanging  broke  the  timber 
props  and  caved  in  over  the  pigstyes  and 
packs;  these  "falls"  commenced  in  the 
older  portions  of  the  stopes  where  the  sup- 
ports were  insufficient,  but  also  extended 
to  the  face  where  the  pigstyes  were  put  in 
systematically  and  which  were  very  well 
timbered,  but  this  did  not  stop  the  move- 
ment which  by  that  time  had  become  very 
serious.  Several  accidents,  two  of  which 
were  fatal,  occurred  due  to  pressure  bursts 
— while  the  10th  to  27th  levels  caved  in 
completely  in  the  area  of  the  movement, 
necessitating   reopening   and    retimbering. 

Sandfilling  was  commenced,  and  a 
scheme  laid  out  in  order  to  save  those 
stopes  that  were  still  being  worked  on  the 
27th  and  28th  levels.  Barriers  of  I 
timber  and  matting  were  run  up  from  the 
drive  pillars  parallel  to  the  -tope  faces  and 
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C.J/.  I.— Further  Notes  on  Sand  Filling  of  ' 


A  Stattmnni  of  Tonizia  %nd  c  V.ini  Hani,  ;'i  IJUtiny 

opsrations  Underground.      Th  ::mint  of  Sitnd-fi  <  i'ojw 

to  December,  1917 


Distribution  i 

f  t  the  Peri  d 

to  De  ember 
11117. 

Surf 

Underground  Costs. 

Tetal 

Per  '1 

■ 
iii  pel 

Total. 

Con  of 
iwered 
in  pence. 

sand  1 
in  |"  ii 

White  1  abour. 
Native  Labour. 

!S... 

Workshops 

Power... 

!7S    2    3 
255     2    9 

2  11 
210  18     7 
174    4     9 

■ 

■247 

137 
•309 

£2,699  17  10 

1,046  17     2 

i84  10    3 

181  13    8 

1-758 
■682 

2  t>60 
■118 

78    0     1 

1.301    l<)  !  1 

4,403  13     2 

392  12     3 

474     4     9 

26: 

■847 

2-907 

256 

•309 

Totals 

2,697  11     3 

1-756 

.  8  012  18  11 

5-218 

10,710  10     2 

6-974 

rijround. — Period  May,    1910,   ■'■<  Jan 


T  ins. 

. of  Sand 

S  trfaee  Dump 

in  pet  <-«-. 

per  Ton  of 
Sand  to  Sand 
Fill  ng 
in  pi 

per  Ton  of  Sand 
to  Surface  Dump  and 
i     Sai  d  Filling 
in  pence. 

ing  p<  r  Ton  of  < 
Milled 

in  |ienr    . 

1,692,6301 

700. -MO, 
700,51 'J 

£45,114    10     8 

;  i    <ill 

4-524 

6  740 

6497 

3  624 

2,. -193, 17!> 

58   17   11 

4  -524 

<i-740 

6  497 

3624 

Tota'  '   Vndergro 

comm  of  Sand  Filling 

Per-,  i  May,   i   10,  to  D< 


Total  Toms 
of  Sand, 


1,722,585 


Total  ' 

Sand  i 


£13,5115   15    2 


■ 
■ 


6074 


Cost  ol 
Filling 

Milled 


1-685 


Total  Current  Sand  sent    Undergri 
Period  July,  1915,  to  December,   1917. 


Total  Tons  of 

San  i 

ound. 

Total  Costs. 

Cos!  per  Ton 
■  i  Sand 
Lowered 
in  pence. 

Cosi  of  S  ind 
Filling  pei- 
Ton  of  ore 

U i 

in  pence. 

1,022,036 

£22,559    4     7 

5297 

2822 

Total  Cur,  Dump  and  Underground. 

Period  May,   1910,  to  December. 


Total 
Tons. 

Total 

•  r  Ton 

oi  a 

and 
Undei  - 1 

in   1- 

Filling  per 
if  Ore 

in  pen 

2,393,17!) 
1,022,036 

£64,78^  17    7 
22,55!)     4    7 

6-497 

5-297 

3  624 
2  822 

3,415,215 

87,348    2    2 

6138 

3376 

Sand  scni  to  Dump  during  the  >■  and  1909. 


Total  '■ 
Sand  - 


1,028 


Tota    I 


.    ,  i  Con  of 

Sand  bi  "'  l ■'  Dump 
iu  pen 


£21,010     1     7 


5  904 
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-.    it    will    be 

i  I    of 

indfilling  underground 
ling     L917,    amounted    to 
6*97  I   penci    per  ton  ol  sand  filled, 

.nil)])    for   the 
1908  19  19  dfilling     was 

lump-  m  '  070 

ind  to  dump. 
This   is  more   than   counterbalanced   by   the 
!    advantages    of    having    the    old 
worked-oul     ai  ently    - 

al  in 
nd   supportinj 

\,n  ind    additional   oi 

Mr.   E.   C.  J.  Meyer     \(,  mh,  ,       \- 
who   lias   had   to  do   a    greal    deal    ol    sand 
filling,    1    ha  n    an    interest    in    this 

Mr.   i'.i.  aih,  nd       \i   the  Simmer 
and  .l-i.l    1  !   million  tons  have  been  lov 

\t   the  mine   I  am  con- 

ted    with  ns    have 

lowered,  and  I  think  we  have  had  much  the 
Bam,  ^mongsi    <  ther  things, 

our     accident     rate     has     considerably     di 

I  am  very  glad  to  see  m; 
rate  for  I  n    has  bi  en  I ' 

rd,  and  I  pul  il  down  mainly  to  sand 
filling.     1  have  verj   much  pleasure  in  pro- 
thanks  for  the  very    int.  r- 
Qg    paper    read    this    evening    b\     Mr 
i  treat  hi  ad. 

Mr.  E.  M.  Weston  (Men  ncil): 

I  have  verj  much  pleasure  in  seci  nding  the 
vote  of  thank-.  Really,  this  papei  is  some- 
thin 

papei  -  we  have  had  on  the  suppi  irl  i  ,t  under 
ground   workings,   and,    I    think,   it   read   in 
ection   with   those,   we  gel    some  quite 
valuabli  ts  on  the  subjecl .     Pi 

.    [do  m  i    i  liink   thai  has, 

among    certain    n -    and    certait 

received  the  attention  thai  perhaps  it  might 
have  had.  Thet  ■  does  seem,  in  certain 
quarters,  rather  a  disregard  •!  the  many 
advantageous  results  which  may  be  obtained 
•  I   its  use  in  certain  circum  Oi 

) rse,   the  whole  poinl   <>l   securing  l_- i - > 1 1 1 1 ■  I 

usl  what  is  the  besl  mel I 

ii-.'   under  rcumstances,    what 

w  ill  be  the  cheapesl    in   I  run  :  and 

here,   no  doubt,   we  have  a   method   which 

■I  applied  with  brains  and  with  the 
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ELECTRIC    STEEL-MELTING     PLANT. 
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of  Electrical   I 


/'tinted  ill  Journal,    September,  19 


DISCUSSION. 

Mr.  J.  M.  Dixon  (Mcmba      Th< 
ing  figures  and  remarks  on  the  beha 
-  and  « i  i  -  -  —-  il-.. 1  "ii  the   II 
I  »eep  ma 

i    53'  I  the 

-hank,    many   oi    them    being   honeycon 
with    blow-holes,    although   others    did 

.1   any  \\. 
fracl in,        \   '■  •  i.\    large  perceul 
had  holes  "i  varying  sizes  and  depths  in  the 

p  the  hi  d\  .    and    R 
remarkable  difference   in   lit.'  ,.i  shoes  run- 
ning in   the    same    batten     were    probably 
causd  h.\   this :  difl  i  >m  10  II 

In  II..   in  weight  of  si  imilar  dii 

while  li.iiiLr  picked  up  by   the  stamp,  giving 
no  life  al  all,  ai  d  -"  «  hit-h  I 

In  the  first  twenty -four  houi 
It  may  be  remarked  here  thai  thesi 
ci  infirm  xperiments     mad 

twelve  years  back  al   the  Simmer  and  J 
with  imp,  >i-i  •  .1  casi   steel  -h...'s.   thi 

then   come   t.>   was   thai 
u ould   n. 't    -t and   up   to  the   « ork        \ 
signmenl   ••!   i 

being  used  on  this  mine,  and  so  far 
installed    6   or    10'fl 

-haul  .  and  as  they   i  running 

long  it   seems 
breakages.     0 

■  ii  this  plant  during  the  pas!  tweh 
."..".      Ii.n  .■  I.'  iki  n      The  Ii  cal  dies  sup| 
have  been  quite  a  sui  number  ' 

broken  t"  pieces  when  nearing  completion, 
Imt    iii    spite    ',f    this    tlii 
slightly    better  than  thai  oi  the  in 

■     mpari     n  of  life  and  breal 
and     imp,  rted     shi  ••  -     and     dii  [ual 

«  eights 


April  1911S     (>Y«.  H.  Stanley. — Electric  Fttrnaa  Manvfacture  of  Shoes  aid  Dies  on  tin    Witicatersrand.       -Ml 


\  of  Life  com* 
Shoes.  I       il  Qlmported  jjpared  with 

Imported. 

No.    Dsed  190  600 

Average   life    (days)  '_':(  16 

No.    broken  '. 10]  --'1  — 

Percentage    broken         ...     53']  3;5  — 

Life    if    broken    (days)...     11  B 

Life   of    unbroken    (davs)     37  Hi  so  1 

Dies- 
No.    used  150  600 

Average  life   (days)  67  64  104i; 

The  grouping  ol  the  results  in  periods  will 

show   that    no   progress   has   been   mad.'    in 

improving    the    shoes,    in    fad    the    earliesl 

consignment    were    better  than   the    last    re- 

eivi  d 

Broken. 

IVii.nl  So   Used     A  v.  Life  . ' — . — , 

Days.  No. 

ran.     March,    1917    ...     4.5  30  15        33 

April— July,    1917  30  23  14         16 

Aug.— Nov.,    11117  7ii  22  12         60 

Dec,   1917 -Mai..   1918     15  Is  30        66 

The  committee  appointed  to  investigate 
the  manufacture  of  these  articles  stated  in 
their  report  that  "By  forging  a  very  satis- 
factory  product  should  be  made,"  and  it 
seems  a  pity  that  the  necessary  reheating 
furnace  and  steam  hammer  was  not  includ- 
ed  in  the   plant   laid  down. 

During  1913.  with  a  view  to  placing  a 
.-.  ntia.-t  tor  forged  shoes  and  dies,  trial  1  ts 
were  obtained  from  four  leading  makers, 
and  the  results  given  below  may  he  of  in- 
terest. The  average  weight  of  stamps  was 
approximately  1,550  lb.  and  the  duty  15 
to  Hi  tons.  The  shoes  were  L5  in.  x  9  in. 
and  the  weigh!  '2*7  lb. 


Maker. 
A. 
13. 
C. 

It. 


Av.  Life 
No.  Used.     Days.    N...  Broken.    \ 

65  68  18  200 

7.3  64  16  21-3 

SO  66  4  5'0 

75  1.7  It  1S'7 


I  am  indebted  to  Mr.  Wessels,  Manager, 
Robinson  Deep,  Limited,  for  permission  to 
use  tin-  above  figures. 

Mr.  E.  M.  Weston  (Member  of  Council): 
Some   little   time   ago  1  made   a   suggestion 

that  tin  life  of  these  shanks  mighl  he  im- 
proved by  reinforcing  them  with  steel  or 
wrought  iron  rods — that  is.  by  easting 
around  them.  Since  1  made  that  sugges- 
tion, the  Engineei  ol  one  of  the  large  mines 
on  the  Rand  has  told  me  that  at  one  period 
he  had  to  use  cast-iron  slmes  which  were 
cast  locally,  and  this  trouble  of  break  a 
developed  to  a  very  serious  extent.  He 
said  he  got  over  it  by  doing  what  I 
gested — that  is,  he  put  a  piece  of  inch  jum- 
per steel — or  g  in.,  I  forget  which — and  casl 
the  shoe  around  it.  1  have  also  heard  il 
am  ln.t  making  am  accusations  against  toy- 
body),  that  mill  m. 'ii  are  n.it  alw  aj  s  as  cj  r< 


i'ul    tis    they    mighl     be    b      i  mdard 

wedges,    so   thai    the  shanks    can    go    right 
home  and  gel   the  supp.  irl   t  lie\   are  .'in  it  1.  .1 

to.       1     am    n  it     sa>  i 1 1 u    t  hat     t  h.'\     .1.      i  ir    d  t 
in  I  :    hill      I     1 1 .'  1  \  e    heard    that     -i  at .  .1    against 

them      1 1 1 - 1 1   shanks  genei  illy,  in  mill   ,  i 

times   have   treatment    t  !ia(    is  scarcely    i 

Mr.  A.   B.  Inglis  -  Mi  mbi  i  I     The  follow- 
ing    nptes    on     the     locally     manufactured 
electric  smelted   shoes  and   dies  maj    i< 
interest.     The    period    under    review    covers 
from  January,    1917,   to   1  'ebruarj  .    L918 

Shoes.  Dies. 

I    tal    number    used  ...     305  205 

Average    weight  ...     237"5  lb     I32"751b 

age    running    time     56  daj  s      81  days 

\s    a     basis    >>i    comparison     taking    the 
average  running  time  and  weight  ..I  the  im- 
ported shoe  as  84  days  and  272  11...  and  the 
as   112  days  and   1  -~>  1   11...  gives  the  effi- 
cy  of  the  local  shoe  as  76'35      and  the 
die  82-2    . 

The    number  of   shoes    broken,    excluding 
any    under     1    in.,    was     133       13"6       of 
total   used. 

The    number    i  if    shanks    broken     u  it 
seven  days  of  being  put  in  was  32     -21      of 
the  total  broken,  or  10"5     of  the  total  used. 
Average  height    ol   broken   shoes,  9'6  in. 
The     maximum     running     time     of     shoe= 

76"  1  days. 
The    maximum    running    time    of   die=97"l 

davs. 
The   minimum   running   time  of   shoe=37'l 

days. 
Tiu  minimum  running  time  of  die  67'9 
days. 
During  the  months  November  and 
Di  tnber,  the  percentage  ol  broken  shanks 
;.,  55'5  in  60  broken  and  108  put  in; 
this,  however,  may  be  due  to  the  faci  that 
we  were  running  almost  wholly  with  th< 
local  shoe,  and  a  contrihutai  \  factor  at  that 
period  was  the  heavy  rainfall  into  our  ex- 
posed ore  bins,  causing  a  very  irregular  feed 
to  the  boxes  and  consequent  pounding  of 
the  -lamps.  The  wear  of  the  shoe  was,  as 
a.  ml.',  more  rapid  .  in  the  I.  .w  er  six  inches, 
due  probably  to  an  irregular  core  or  blow 
hull'  iii  ih.'  centre  ol  the  bottom  causing 
this  wearing   lace  to   become   nip-shaped. 

Attempts  at  re-shanking  proved  unsuc- 
cessful owing  t..  tin-  metal  crumbling  when 
brought  tn  red  heat. 

The   dies    wore    uniformly,    and    generally 
maintained  a    good   working   face.      In  a    few 
cases    where    tin     base    showed    many    blov 
holes,   tin-   dies   broke   when   wora   down 
al.. .in    2J    in. 
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THE    MANUFACTURE    OF    CRUDE 
HUM    MANGAN     !  E    FOR    USE    ON 
THE    MIN] 


i  (Member  of  Council) 
rnal,  January,   19  I 


i  »i  —        - 

Mr.  John  Watson  of  Counci 

ol   applied   chi  t  of  pol 

politan    Board   of 

I  ring  innocuous  a   Iitl  !  ind 

and 
ii   the  ri\ 
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soda  according   to  its  perc 
available  alkali.  We  must  give  them  credit, 
however,    ot    being    about    the    only    works 
whii  granulated  or  pulverised  caustic 

on  the  mark 

following      comparative      analyses, 
riter,    will    illustrate 
above  point  :  — 


i 

77      i 


iin  bydrate 

Sodium  chli  a  i< 

Sodium  sulphate 

Sodium  silicate 

mi  aluminate 
[nsolub 
Moist 


93-33 

•2-72 
1-  Hi 
L-78 
0'  16 
0-08 
0-13 
009 


99-99 


97-24 
111 
0-57 
0-74 
0-30 
0-03 
Nil 
0-10 

100-1-2 


(Na20) 
by      English      alkali- 
metric    test    ...  ...      7-V17  77-18 

The  Greenbank  meth<   I  •  f  calculate  □  was 

the  whole  of  the  available  alkali  and 

Iculate  it  all  into  NaOH.      Ii  was  not  the 

'  >m    of   the    trad.-,    and    nn    old    nun 

1    to    refei    to    it    as    a    "  hanky-panky 

Mai  gum  l         poinl   has  already    I u 

on  by  Mr.   P.   W.   Watson.     There 

undei       ml .    .i    leasl      ni     fairlj    large 

Sit    of    □  se    in    the    Transvaal, 

-i    te  ab   "i  i'l      to  65 

Mut  •  ...     <  in   the  Tyne,  for  chli  due- 

tion.  I  _■  ■     q    aga aese,    \ arying 

from  72      up   to  83      Mn02,   stated  on  the 

dry    ore.       Tin's    manganese    came    chiefh 

from   Spain,   the  Caucasus  and  Japan. 

o)  Soda  was  made  on  the 
Tyne,  notably  by  the  Jarrow  Chemical  I 
in  hand  furnaces.  The  Widnes  Alkali  Co., 
Ltd.,  in  Lancashire,  used  a  mechanical 
furnace  with  revolving  stirrers  for  mixing 
the  molten  caustic  soda  (baled  fresh  from 
a  finishirj  n  ith  the  manganese 


THE     ESTIMATION    OF    INJURIO!  H 

DUST    IX     MINK    AIR     BY    THE     KOTZE 

KONIMETER 


\',\    John    [xxes    (Associate), 
Printed  in  Journal,   March,    1918.) 

Mr.  J.  Innes  (Associate):  I  would  like 
to  correct  the  following  misprints  in  the 
papnr  as  published 


Pag     ■-•■•  3        nil.1  read   No.  9 

!    20  1  -    NO.    '.I    Cm  mill    '  10 

205     No.    L0  sh  I   No.  8 

DISCI   SSION. 

Mi.    Jas.    Gray    (Member    of    Council). 
In  congratulating  Mr.  Inni 
description  of  the  app] 
konimeter  for  the  determination  oi  injurious 
dust    in    mine   air,    I    desire    to   expt         m 

■  in  that  the  Sod    ;    has  I  een  honoured 
by    recei  \  i  ci  ml  ribution,    «  hich    i 

In'  desct  ibed  as  the  fit  st   offici  d  descripl  1 1 
of  t  his  ingenious  insti'ument . 

An  excellent  summary  of  the  methods 
prior  to  the  introduct  ion  of  the  koni 
I-,  for  the  estimation  of  dust-  in  mine 
air  is  to  be  found  in  the  General  Report  of 
the  Minns'  Phthisis  Prevention  Committee, 
issued  iii  March,  L916.  A  studj  of  this 
report  will  well  repay  all  interested  in  the 
phthisis  problem.  This  summary  points 
out  that  the  use  of  sugar  as  a  filtering 
medium  for  dust  in  mine  air  was  first  sug- 
I  m  this  country  in  1(.)(I7.  by  Mr.  W. 
H.  ■Jnllvman,  F.l.C,  in  connection  with  the 
Mining  Regulations'  Commission,  a  fact 
with  which  1  am  well  acquainted,  as  the 
work  of  collecting  the  few  samples  then 
examined  fell  to  my  lot. 

It  must  be  admitted  that  excellent  as 
n  as  ;  he  pi  meeting  work  done  w  ith  the  aid 
of  the  sugar  tube  method  its  failure,  as 
i  in  J  li\  Mr.  Innes,  to  diffet  i  nt  ia  te  be- 
tween injurious  and  non-injurious  dust  was 
a  serious  handicap  in  the  examination  of 
mine  air  It  is  also  true,  that  a  large  pro- 
portion of  the  injurious  dust  is  not  retained 
on  sugar,  and  the  adoption  of  the  grading 
method  to  such  samples  would  supphj 
incorrect  result  though  the  difference  to  the 
gravimetric  result  would  be   negligible. 

The  principle  in  use  in  the  konimeter  is 
sound    and,    although    opinions    may    differ 
ding  the  type  of  instrument,  the  shape 
he   slide   and   other  sundry   details,   yet 
as  was  the  ease  with  the  sugar  tube  method 
practice  will  result   in  building  up  an  instru- 
ment,  if  this  is  not  alreadj    the  case   with 
the  konimeter,   which   will  satisfy  the  mosl 
i  ulous. 

1  regret  1  am  unable  to  brine  forward  an\ 
data  I"  ;n  ing  on  the  use  ot  t  he  konimeter, 
but  I  hope  t hat  tin ise  w  ho  are  in  t  hi 

sion    oi    such    data    will    not    hesitate    to    take 

advantage  of  this   discussion   to   bring   for 
ward  any  information  either  for  or  against 
this  insti  uineut .     There  are  those  of  us  who 
hold   that    the    Kotze   konimeter   constitutes 
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-     the   in  a   of 

problem  <>i   n 

• 

I   - 
tial    Addn  Mr.     E       \.     Wallers, 

C.B.E.,  to  the  ( 

irters  \\ I 

i'ou    will    undi  it    i- 

ticles    "I    dusl     with 

it     thej  often    sufficientlj 

■  liable  an  approxi- 
condil  ions    ■  I 
pled   to  be  an  ived   al 
Tii.-t.f-.  ;  In  refore,  foi  ms  a  <• 
fill  and  u  mplement  to  the  mon 

■  I  i  t  sampling 
In  on,    I    desire  □    thank 

Mr.    [lines   for  hi  nd   comprehei 

•    the   construction   and    usi 
]\'-\/f  konimeter. 

Mr.  J.  Whitehouse      I 
like 
eellent  work  i  hat  the  author  h;  with 

tion  "t  the  numbi 
parti  dusl    in   mine  air.     On    reading 

through  the  paper,  it  is  quite  e\  ident  that  a 
I 
that    Mr    Ini  .it   work, 

ealu- 
nd  n  a  ei  msiderable  step 

of  this  important   subject. 
I  i  hink,  however,  thai  at  the  lasl  mei 
when   the   paper  was  rather  wrong 

impression  h  ccidentally,  t<> 

those   who   were   present    that 
evening ;     and     from    t  heir    remarks    after- 
wards, it   would  appear  that   thej 
the       impression       tl  < 

machine*  i    death    trap    to   anj    man 

employed    on    working    them,    and    that    the 
mar1  the    old     type     without     any 

I     whatsoever    were    actually     less 
I        I  to  si      anj    justification 
I  pi  ii  en,  since 

there  paper   which 

thai   way,  and.   \ 
thinlc,  to  tin  ise    men    who   are 

employed    on    these    ■  day,    tliis 

I". mi    should    I"'   made  clear,   since    I    I 

'■J  in  the  remarks  made  b 
mini  woi  king     axial    wati  i 

machim  once 

aroused   in  1  Is  that  1  hey  had  em 

work    which  rticularlj 

• 
It  for  one  in  ■-<>  sin 

i  mi.'  after  thi 


defii   ■  ind,   in  any 

man  me    for   research, 

points  raised  at 
It   will   be   noticed   in   the  pa] 
proportion    oi    fine    partic 
tides  below  5  mil 
■  In-'     from    axial    water-fed    m 
from 

.  and  il   we  take  son 
whicl 
for  instance,  which   i-  ■   an   inst 

nple,  ami 
nl  with  axial  water-fed  machines,  and 

t  with  No,  •"•  I,  «  hich  i-  n  sample  t. 
«  it  h  pn  icat  inu  '   w  II 

that   thi 
under  the   tv 

i  he  sami  .  99      in  the  nd  95 

the 
dust  in  the  samples  t i 

I  V   ,•  .    it    1 1 1 i •_■  i  • 

this    is    i|iiit.     true,     but     thai  tual 

number   of    tin  se    pai 
greater  in  tl" 

■ 
however,  do  not  si  una-  the} 

nr|  .",-n  respect  ivelj  .      Results 
i.\    the    Miners'    Phthisis    Prevention    < 
mil  tei 

eating  machii  ifi  particles  per  cc, 
with  axial  water-fed  machines  343 
approximately    the    same. 

however,    in    which    the   wati 
machines   have   given    up    t"    1,500,   and    I 
would  <iiL'f:i>i .  therefi 
reason    which    has   not    yet    been    Found 

\gain,   on    bins   give   up 
to  695  part  icles  |"  r  cc  . 
water-fed    machine    bj     no    n 
monopoly  in  I  ngeri  >us  d 

\  w  ,  goiiif     m  rt  timi  is 

a   slmrt    time,  after  all — t"  the  time   when 
the  tir>t   samples  weri  I    undersl 

that  i    sample  showed  thai 

I  weight 

l  .■ i:m  .  and  it   w : 

no  means  exceptional   to  find   samples 

iiiL'.   at    any   rate,    I    I  Till     v 

somi 

i  r  show  si imet liing 
tre,   so  that   assuming  t  hal 
daj     axial     water-fed     machines    --! i«  «\\      I  . 

■  Inst  than  i • 
the  conditions  attending   their  usi 

nd    safer   thai 
timi-  weri 

Ri  cent  ly,    the   heal  t  hrei    men    v 

■  i  \  ice  in 
grout  li  rable,  and  who  h 
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ii  employed  on  axial  water-fed  machines 
came  to  this  countrj . 
which  is  ars.     Thi 

il  and  industrious  workers,     i 
■  e  of  the  three  \\ 

as  a  first  class  Life  to-day. 

Now,  if  the  impressi 
mi  tni-  room  were  at)  I 

b  we  should   have  an   instance  of  I 
"    who    to-day    have    apparently   suffered 
ma  .  ■  ars'  emj 

■1  water-fed  mach 

-day    we    are    comparing    very    small 
whatever   the   differem 
between    the    two   tyj  the 

imp]  '   \\  liich  ha-  taken  place  during 

the  last  ten  years  is  so  enormous  that  there 
is  no  justifie  fear  for  the  future. 

Tlie    results    obtained    by    the    konim< 
vary   considerably,   and   two  men  operating 
--;>h    each  other  will  often  show  i 
different    results.        In   some   i 
re  the  sugar  tube  meth<  d  -hows  a  con- 
ahle  weighl  of  dust,  qi    spol   at  all  may 
he  obtained  with  the  konimeter.     Probably 
explanation  is  that  tie-  sample  which  is 
taken   by  th.-   sugat    tube   method   is  HO, 000 
times  in  volume  greater  than  that  which   is 

ti    I  upon  by  tie-  konimeter.  and  he 

-   conceivable   that    enormous    variations 
cur.      Again,    with    the    same   typo   of 
line      working      under     apparently      the 
iisly    different    re- 
obtained    in    the    number   of 
-    |    :    cc.    varying   from   200  up    to 
2,000.     Therefore,  I  would  suggest  that  the 
local  manufacture  of  the  konimeter,  which 
must    necessarily   lie  difficult,   and  also   the 
unknown  factors  which  enter  into  the  opera- 
machines    all    tend    to    c  real 
•  5,  and  I  think  we  have  justi- 
pri  ssing    the    view    that    the 
ration   of    the   axial   water-fed    machines 
anil  possibly  t!  .•  konimeter  is  not  absolutely 
underskx  d    to-. lay.    that    there    are    fa. -tors 
ii    are    not    known    to    u-.    and    I    would 
suggest    thai    before    condemning   any   typo 
(  I  machine  we  should  wait  until  tin-  results 
i  t  th.-  tests  which  are  now  being  made,  have 
been  published. 

Mr.     E.     C.     J.  Meyer       Member          I 

listened    with    greal  interest    to    the    paper 

I    by   Mr.    Lnni  -     tin-    Society   a 

month  ago,  on   tie-  estimation  of  inju. 

dust     in    mill.,    air    bj     the    Kotzd    konin 

in     which     lie     compared     the     konin 
thod    with    the  gravimetric   method, 


I.  too.  w,  uld  like  to  add  my  quota 
to  the  .a. -.-11.  ii,-,-  of  tin    p 
V    doubt    som   .    1   maj    -  i; 

rrived  at  are  correct.    I-   would, 
however,  to  my  mind,  be  a  pi  i    im- 

pression   created    bj     this    paper,    namely, 
that   axial   water-fed  3    were   en 

Mist    the   very  dust    we   an    all    so   very 

5  microns),  v.  unchallenged.      I 

'm.i'    the  i  not   yel   well   ui 

i.    n. >i-   has   it    been    tl 

illy  reliable  data  are  available 
the  subject,  and  tin-  hold  1   1  ,-h  is 

In  idual   niiii,'   man 
to  undertake. 

The  industry   is  asking   Eor  a  thorough  in- 
vest^ t    tlu-    whole    subjeel     by    the 
Miners'     Phthisis     Prevention     Comm  i 
and.  to  my  mind,  judgmeni   should   b< 
pended   pending  the   resull   •  '  sue!     investi- 
gation. 

Axial     water-ted     machines     were     intro- 
duced   in    the    mine    with    which    I  am  con- 
d  a-  tar  hack:  as   1913  and  very  soon, 
to  an    just   a    very   small   trial,   we    worked   up 

'  1  200  machines,  and  contrasting 

of  the  mines  before  their  introduction  with 
present  day  conditions,  I  think  we  are  all 
agreed  that  there  is  a  distinct  and  a  most 
decided  improvement  a-  regards  dust  con- 
ditions; and  this  stands  to  reason,  becausi 
the  dust   is  being  killed  at  its  sour. 

I,  too,  have  many  men  who  have  been 
working  these  machines  for  four  and  five 
years,,  and  am  sure  that  none  of  them  will 
grumble  at  present  day  dust  conditions. 
Maii\  ot  these  men  have  assured  me  per- 
sonally that  their  health  is  not  suffering. 
There  is  little  doubt  that  in  order  to  gi  I 
practically  dustless  results  from  that  class 
of  machine,  certain  conditions  must  he 
observed,  such  as  the  correct  mixture  of  air 
and  water,  and  also  fcheir  correct  relative 
pressures.  There  is  aol  very  much  known 
on  the  subject  just  now,  hut.  in  connection 
with  the  tow  tests  I  have  made,  I  have 
found  that  one  does  gel  a  condition  where 
very  little  dust  is  shown:  very  little  fine 
dust-  tiiat  i-.  dust  less  than  5  microns. 
And  then,  also,  tin -re  is  the  length  ol  the 
tube-,  ami  th.-  tightness  .>t  the  water-fittings 
in  the  machines;  in  tin-  hands  of  an  expert 
and  experienced  man  these  can  he  ad  in- 
to give  tin-  desin  d  resull . 

A-  1  have  ah,-  idj  stated,  it  is  a  subjeel 
for  investigation,  and  the  Association  ot 
.Mine  Managers  has  alreadj  approached 
the  Miner-'   Phthisis  Prevention  Committee 
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Average  yield  per  p]   te     21-36  oz. 

The  scale  w  id  treatment, 

using  sulphui  I     ad  The  above 

plates  had  been  in  use  at  least  20  years. 

F.    Wartenweiler. 

Notices  and  Abstracts  of  Articles  and 
Papers. 


CHEMISTRY. 

Manufacture  of  Minganates. — '  Sneer- 

ing  and   Minim/   Journal   of    October      .    coi 
a    paper    credited    to    Mei  ton    and    Yun  It 

regarding  (.'hemieals  Deed  in  Flotation.'  The 
paper  is  highly  educational  and  interesting  and 
indicates   i  I   would   ''-ill  atten- 

tion   to    the    subdivision    '  Manganates    and    Chro 
-   Are   Used   for   Differential    Flotation.'     Here 
the   aul  rig    the    facts    regarding    the 

practice,   discuss   the  costs  and  a    means   of 

preparing  the   n  .   which   su  nthod 

I  consider  in  error  and  misleadii 

is  found  in  German  literature  with  a  considerable 
number  of  incorrect  statements  regarding  the  manu- 
facture  of   manganate   sail 

Let   us  assume  that   the  permanganates  are  under 
discussion  as  the  i  d.   as   they 

carry    the    doub  and    are    stable 

where  the   simple  m  < 
cent    in    strong    alkaline    solutioi 
salts  alone   give   the   convenient    cr  .   and 

no  sodium  salt  or  evapi  • 


■  without,  |j    or 

Manut 

ve  '  jump 

Hum   perma 

in  mill  and  Government   work 
expedient   until 
aed.     The    metl 

ents  of  manufacturin 
German   practice,   warrar 

man    means 
impra  d  too  expi  idop- 

tion. 

the   fusion   of   manganese 

alkali    will 
.      presumably      the     simple     man-. 
which    could    be   oxidised   to   the   per   sail 
(■ally    this  •     is    untrue.      s    the    reai 

Mn03+2K    (or   2Xa)0H  +  O  = 

K  [n04+H  0, 

shows   that    oxygen    is   essential,    which    the 

■  nies.     It  is  academic  that  if  a  large 
alkaline    carbonate    bi  ma 
fluid   mixture   with   MnO,   and   the   mass   be   heated 

'  the 

fluid   mixture,  one  will   .  t   mangmate.     The  ooera- 
is     utterly     impracticable     in 

ilkaline   carbon  n 
the     leached 
times    the    normal    amount)    and    defeating 
manganate   act   to    follow. 

practical    result    of    a    fusion    of    M 
and   Na  in.   using  the  large  excess  of  the  caustic 

enable  fusion,  would  be  that  on  add 
such   fused  product  to  a  flotation  bath   MnO     o    old 
precipitate    and    the    alkali    co    into    solution.      I 
if  the   fused   mixture  were  blown   with  air  to  form 
the  manganate   Na.MnO.  the   flotation  solution, 

rig    alkalinity,    such    a: 
would    decompose    the    manganate    int  and 

the   alkali. 

statement   of  Messrs.   Ralston   and    Yundt    I 

t.   and   impractical  if  it  were   ti 

With   the  German  apparatus  the  o.xi  |   to 

I  n  rly  delicate  and  othi 

t    been    perfected    to  with    the 

in    in    any    pra  sense.        Bi  the 

'tements   made    concerning    man  mnu- 

£ !1  lll"■■    I    dei  m    It    besf    t der 

;.     I  sneak  after  having  me  mi  nths 

research  of  the  subject."-  P, 

■     and    Mining    Journal,    Dec.     1,     1917, 
II.    A.    W.) 


A\   Available  Source  of  Potash.—"  In   Ex 

ment. — If  any  common  variety  of  orthn  bs  nr 
ir  be  dry  crushed  to  100  mesh 
(I.M.M.)  in  an  iron  mill  and  mixed  with  its  own 
•  of  pure  dry  common  salt  and  tli  i  heated 
to  900—1000°  C.  for  two  hours  out  of  contact  with 
air    or    moisture,    or    furnace    g  such 

air  or  moist 

iura  of  the  salt   displaces   the   | 
of    the    fels]  tly   according   to   the   equation: 
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OA1  0 

If   • 

ami 

eluded,    the    product    will    be    found    to   consist   of 

nsoluble  sodium  slbite)  and 

a    mj  itral    and    freely    soluble 

m    and    potassium    i  I  rhese   chlorides 

and   are  • 
ited   froni  eai  h  other  by  frai  tional 

'II,,  obtainable    by    this 

means   from   a   sample  of   felspar  carrying   upv 
ol    10       In  in  the  neighbi 

undei  1 

tat  ion,   and    the   weights  of   r< 
will    be    found    to    correspond    with    the 
!  ion. 

ot    can    be   carried   oul    in   a    large 

[ually    well    in    a 

\1.  talt   a 

eked   so   long   as  air  and    moisture   are   absent. 

ated    in    ; • ' i    ordinary 

assay   mufl  i    i  iment.        I  f   metal 

ind    that    only    on    the 
I   this 
*   due   to   .in    in   the   muffle.      If    air   and    mo 

ided    from    ■  i   a   reducing  or 

lituted,   the   tainers   will   be    very 

l    ,  The    authoi    of    I 

ii. I.  ni  tj 

haustivelj   Btudied  this  reaction  and  has  worked  out 

based   on   it,   but    he   desires  to 

>    ot    priority    for   the   discovery    of    the 

displacement  of  potash  b  btained   from  salt 

•,.  I      i.      .ii  .  n  ho,  i  ttented  in  thi    I 

id    i  anada     i  proci  I  he    sun.' 

ion. 
I  i  ,i    i ;  i         it's  did   nol   lead  to 

a   technii  all)    iuci  essful    i  med   to   me   verj 

i  of   the  utmo 

ill    ili.it    air   and    mi 
led  i  •   the  mix 

tin,  o,|   ground    fel  par,   ana    Bassetl    ap 

1    i         point,   going   so   far 
.  la i in  that 
air  must  be  present.     He  'I  to  realize  thai 

the    reai  tior    is   an    equilibi  ium    rea<  t  ion    and 

i    t  ii.it .    t  hen  fore,    i  he    de- 
depend 
l .  pei  iii'  al 

par    are    the    recommended    pro 
portii  i    this  mixture   results  only    in   ai 

■  n  if  air  be 
.  \.  luded,    "In 

1   both  salts  and 

f     a     -till     lower     exl  raction     of     potash. 

■  i    bet  ii    put    'A 

pplied  for  in   this  country  or 

E.    A.     As  Ef<  roft. — 

I  lei  ember    la. 

,.    2        M      \     W  i 


by    warming    a    MeOH    solution   of 

di  nd   hydiowlamine   hydrochloride 

and  a   fev  II'  I,   the  oxime  being   filtered 

off  from   time  to  time.     It   is  applied   in   the  form 

the  separa- 
tion of   Ni  from  Zn  or  Mg,   NH4C1  is  added;    Mil 
■  I  in  solution  by  means  of  citric  ai  id  and 
hydi  i  is  kept  ii 

I  ■ .   but   only  small  pro 

portions   should    be    present.       The    Ni    precipitate 

11 
■     i     Uaknheim, 
(1917)  ;    J  ■  II..    391  . 

Di        10     1917,  p.  -'S190.     (J.G.) 


o   r.i  v/ii  dioximi       I  '.  i.  i  m         "  The 

iiit  Ii-  method    for   detecting 

mil  estimating   \i   in   which  n  benzildioxime  is  the 

'  I.  I  nt     is 

In  modern  terminology  this  equation  woold  read 

K  USi  "      n  ..'  i      \  i  \is  .1      Kl  i     I  .1   Com. 


I : mii.    Method   fob   Coppeb  "Weigh 

in.    finely    powdi 
add  ited    1I\<>     and   boil   down   to 

|  g    i  I rated    Hi 

I, oil  .!  •  HjSO, 

and  evaporate  I  the   free  flame,  hold 

with    tongs    and    at    the    same    time 
Cool     i    few   minutes,   add    ]n   .  .      II  I  I. 
aline       with       N  II  i  Ml.       add       :t  ! 
l\ll.i  I  ii     and    heal    for    2    minutes.      Kilter 

on   and    wash   alternately    with    H  0   and    with 
!  rated    \  II ,1  ill   till  no  blue  i  oloui 
in  the  washings.     Transfer  the  filtrate  I 
Erlenmever,   boil   off  excess    \  II  .   add    10  ci 

ited    VcOH   .in.l   boil   for   1   minute.     Cool  ami 

titrate     with     Ns  S the     usual     wav, 

volum  , hi, .n    about     10(1    cc.    and    si 

oush    during   titratii  I  required 

E    Nyhan,  i 

D        in.  1917,  p.  S19 


M  I   1  A  I.I.I   RG\ 
\  v   Leai  n i n . .  ..I    t  m  i  mi  i   Tajliuo.        r., 

t    of   the    ■ 
finally  applied,  it  may   be  well  to  give  1. 
of  the  chemistry  of  I  Oxidi 

or  native  copper  with   thi 
solves  in  ammonium  carbonate  to  form  cuprii 

monium     carl ate,     probabl)  to     the 

following    i 

ii      '   nil 
•       \  II      i  n      i  ot  ii    :\ll    .  II  .i 

I        '  upi  i.    ammonium  cat  I ate,  in  thi 

Li\ pper  and  with 

reduced   to  the  .  uprous  st.it,-  ; — 

Cu<  ii   2N  II      I  N  II 

tnraonium  - 
of  .hi-  oxidizes  rapidly  to  the  cupi  ind  as 

such   is  capable  of  dissolving  a  further  amounl 
■  ither  the  .  uprous  or  cupi 

nium   .  .ni ite,   h hen  sub  !  .1 

tillation   with   steam,   loses  its  ammonia  and  • 
no  a.  id    ^as.    both    of    which    can    be   ab 
water  and   recovered,   and  as  these  are  driven  off. 
cupric  oxide  is  thrown  out  of  sola 
tion  either  as  a  heavy  powder  oi  ■  cord 

■  ion 
■    j\ll    .  II  "     B  -   l! 

If  thi  re  followed  through,  it  will  b< 

i   that   the   solvents  are  quantitatively   regene 

and  thai  the  only  consumpti f  a  ehemii  il 

it   is  that   of  oxygen  from  the  air.     Nol   only 
is   this   theoretically    the   case,    but    il    was   demon 
(perimental   work  on  •  'alumel 

glomi  ■  did    lake    plai  • 

about   as   nidi,  ated   and   il  '       ible  I     i  lake  a 
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recovery  in  the  laboratory  oi  practically  100 
the  ammonia.  This  was  done,  however,  by  heat- 
ing the  tailing  after  the  copper  had  been  dissolved 
■mil  the  sand  washed — an  operation  which  of 
course  is  impracticable.  The  amount  of  ammonia 
remaining  in  the  tailing  before  heating  was  small 
enough  to  assure  the  economii  possibilities  of  the 
process. 

It  will  lie  observed  from  the  reactions  that  the 
at  is  cupric  ammonium  carbonate  and  that 
this  is  reduced  to  the  cuprous  state  in  dissolving 
the  native  copper.  To  reoxidize  this  solution  and 
restore  its  solvent  power,  only  oxygen  of  the  air 
is  used,  and  the  success  or  failure  of  the  pn 
depends  upon  the  ability  to  oxidize  the  solutions 
quickly  and  without  loss  of  ammonia.  It  is  im 
possible  to  work  entirely  in  enclosed  vessels  bei 
to  do  that  would  prevent  oxidation,  and  on  the 
other  hand  to  work  entirely  in  open  vats  is 
impractical  not  only  because  of  the  smell  and 
discomfort,  but  also  because  it  is  almost  sun 
result  in  excessive  loss  of  ammonia  from  volatili- 
zation. In  working  with  a  single  vat.  as  was  done 
in  the  experimental  plant,  it  is  e.oi  I  get  suffi- 
cient oxidation  of  the  solution  by  superficial  action 
in  the  storage  vats,  for  the  cuprous  solutions  have 
a  great  avidity  for  oxygen,  and  since  the  cuprii 
salt  formed  is  heavier  than  the  cuprous,  convection 
currents  are  set  up  that  aid  materially  in  the  com 
plete  oxidation  of  the  cuprous  solutions.  It  was 
realized  that  in  a  large  plant  where  the  effluent 
solution  from  one  vat  would  be  in  storage  for  onl\ 
a  limited  time  before  being  used  again  as  a  leach - 
B    solution,  there  would  be  much   le  rtunity 

for  oxidation.  However,  this  was  worked  out  as 
tile  size  of  the  plant  increased,  and  we  have  found 
it  a  simple  matter  to  oxidize  the  leaching  solutions 
by  blowing  through  them  and  to  absorb  what  little 
ammonia  gas  is  driven  off  with  the  air  in  a  wash 
solution.  This  particular  feature,  which  caused 
the  most  concern  in  experimental  work,  was  thus 
-  met   as  the  plant  developed. 

The    other    matter    that    caused    a     g 1     'leal    if 

difficulty  in  the  experimental  work  was  the  boiling- 
out  of  the  solution.  The  oxide  of  copper  as  it  was 
thrown  down  in  the  laboratory  was  a  very  fine 
powder  which  settled  rapidly.  It  was  hoped  that 
large  scale  this  powder  might  stay  in  suspen 
sinn  with  sufficient  agitation  and  then  settle  into 
a  pocket  and  be  easih  removed  by  mean-  oi  a 
trap  discharge.  What  was  actually  found,  how 
ever,  was  that  while  a  part  of  the  oxide  could  be 
handled  by  the  foregoing  methods,  that  pan  of  it 
which  had  an  opportunity  of  becoming  super- 
heated, as  it  would  above  the  solution  level, 
ed  a  scale  so  hard  that  it  could  be  removed  with 
nothing  short  of  a  Hammer  and  chisel,  h  became 
evident  that  in  order  to  distil  this  copper  ammo 
nium  carbonate  continuously  would  require  a  type 
of  still  different  from  anything  on  the  market,  and 
we  set  about  making  our  own  apparatus.  We 
started  out  th  a  still  consisting  of  tw  e]  \  e  i 
drical  sections,  each  15  in.  in  diameter  and  I  in. 
high  and  with  a  vertical  -haft  exti 
length  «  it h   a   - 

section.        The    general    principle   oi  was 

similar  to  that  of  nn\   continuous  still,  the   solution 
passing  downward    from    section    to   section   against 
the   ascending    current    of    steam.      This    appai 
demonstrated     that     any     scale     of     coppei 
formed     could     be     handled     by     mean-     of     these 
scrapers,  and  a  second  still.   36  in.    in  diameter,   was 


built,    followed    by    the    present    commercial    stills 
84  in.   in  diameter.     They  have  a  capacity  of  over 
150   cu.m.    per  day   of   copper  ammonium   carbonate 
solution  assaying  about  20  gm.    Nil     pi 
the   same   in  copper. 

The     material     treated     in     the     pri  hing 

plant  consists  of  mill  tailing  as  free  from  i 
as  the  mechanical  processes  and  water  concentra 
''■"ii  will  permit.  A  part  of  the  material  comes 
from  the  current  tailing  from  the  none  rock  and  a 
part  of  it  from  corresponding  tailing  that  has  been 
in  Torch  Lake  for  many  year-  No  matter  what 
the  source,  this  material  had  been  originally  put 
through  3/ 16th  in.  screen  in  a  steam  stamp  and  is 
now  further  ground  in  pebble  mills  to  pass  n  28 
mesh  screen.  This  product  is  the]  concentrated 
upon  Wilfley  tables,  and  it  is  the  tailing  from  these 
t  ililes  that  enters  the  leaching  plant.  In  this  I'  ■  <■ 
ing  plant  the  feed,  or  heading,  is  leatl  to  li>  \ 
shaped  settling  vats,  each  19£  ft.  long,  lOj  ft.  wide 
and  Oj  ft.  deep.  The  overflow  from  these  settling 
vats  contains  practically  all  minus  200-mesh  mate 
rial  and  is  at  present  a  waste  product,  although 
plans  are  under  way  to  treat  it  by  flotation.  The 
thickened  product  from  these  V  \  ts  is  drawn  off 
by  means  of  plugs  and  led  to  eight  quadruplex 
I  ion-  classifiers,  the  slimes  from  which  go  to  waste 
and  the  sands  to  leaching  vats.  This  classified 
product  is  an  ideal  one  for  leaching,  and  while  it 
carries  some  slime,  it  has  not  been  found  neces 
sary  to  observe  any  of  the  precautions  sometimes 
taken  in  sand-leaching  processes  for  eliminating  all 
naves  of  colloids.  There  seems  to  be  no  serious 
obstruction   to  a  satisfactory   leaching  gate. 

The  leaching  vats  in  the  present  building  are 
eight  in  number  and  arranged  in  two  rows.  Above 
row  there  is  an  lS-ton  travelling  crane.  The 
vats  are  of  steel,  54  ft.  in  diameter  and  12  ft. 
high,  and  are  provided  with  removable  covers.  The 
joint  between  the  cover  and  the  vat  is  water-sealed 
and  is  made  by  a  channel  on  the  cover  projecting 
into  a  water-filled  annular  launder.  The  coven 
are  supported  by  the  sides  of  the  vats  themselves, 
and  there  is  sufficient  headroom  over  the  vats  to 
permit  three  covers  being  piled  one  on  top  of  the 
other  so  that  the  crane  can  move  the  distributor 
or  cover  over  a  vat  which  is  covered  and  which  has 
upon  it  the  cover  of  an  adjoining  vat.  There  is 
but  one  outlet  for  solutions,  and  that  is  in  the 
bottom  of  the  vat,  near  the  centre.  On  the  inside 
of  the  vat  at  the  top  is  the  overflow  launder,  from 
which  there  are  six  outlets.  This  launder,  during 
the  leaching  process,  has  its  outlets  plugged  and 
is  used  to  form  the  water  seal  for  the  cover,  as  al 
ready  indicated.  In  order  to  drain  the  water 
dly  from  the  sand  after  filling,  there  are  pro 
vided  two  6-in.  decanter  pipes.  There  are  -even 
discharging  doors  for  sand  in  each  vat,  six  along 
I  the  sides  at  the  bottom  and  one  in  the  bottom  at 
the  centre.  The  centre  gate  is  operated  from 
abi  "  mean!  i  I  a  rod  that  extends  up  through 
the  centre  column  of  the  vat.  The  centre  column 
acts  also  as  a  support  for  the  sand  distributor,  of 
the  Butteis  and  Mein  type,  which  cannot  be  hung 
from  above,  as  in  the  usual  leaching  vat.  because 
he  clearance  necessary  for  the  cover.  These 
leaching*  vats  are  carried  on  12-in.  I-beams  which 
in  turn  rest  on  concrete  cross  walls  of  sufficient 
height  to  permit  ready  access  to  and  inspection  of 
all  parts  of  the  bottom.  The  vats  are  provided 
also  with  a  platform  or  runway  34.  ft.  below  tin- 
top,    which    forms    the   main    working    floor. 
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The    metl  distributing    the    sand     is 

["he    main    distributing    launder    runs   the 
the  building,  and   in  the  centre   bet 
■   four  vate  a  disti  ibuting 

thai   can   i 
tipple    is  I    the    low    point    of    the 

launder  and  i-  i  apab 

ibutor    1".\    is    fitted    with    four    outlets 
in    turn    |  ith    rubbi 

..I  open,  permit   the 
dischai  itei  i.-rl    into   a    portable   la  i 

tendir 

the  vat  distributor.   By  Mi- 
ami   1)1. 
their   I 

I 

vliicli   is   8 

duck.     Thi matting    and    the   dink   are    held 

in    place   of   caulking   then 

around  '    the    vat.     An. 

oths  and   matt 
still   in  con 

tails   of    ti 
used  at   th     II- 
S.D.,  and     ra  are   indebti  k,  of 

ihai   company,   for  their  design,   which   lias  pi 
eminently 

For 
there   are   al    pn  ft.    in   dia- 

and    11    ft     high.     For   storing    t1 
trated    nolution  nium    carb 

ioul    2u0   i  u. in.     In   additi 

and    1    ft. 
solutions 

v    II..'.'.     hi.. I  •        ' 

There   ai  solutions   a-    follov 

first   wash  and  Bei  ond,  or 
fluent 

lolutions       Ricl 

The 

rich    solution,    first    leach    and 

will   all   assay   about    20  gm     \  II     pei    litre, 
with  coppi  .y  of  about    18 

12    ..ii  litre.     Tin-,     assa] 

lepending  upon  the  i 
.,i    o)    the    sand    and    up 
upend 

n    tlie 

vigilance   and   i 

equivalent  mount 

as    it 

about   four  tin 

I    t  li.it    the 
bulk 

of  the  I)  A  hen 

the  vat  it  full,  the 

Wild   the 
valve  in  tl 


is    fiin  ■  .jrk    on.     .^    tl 

ened 
up  In  I  with  sticks,  which  tend- 

break  up  all  ridges  and  has  no  harmful  effect  upon 
the  rate  or  uniformity   of  percolation.     What   little 

atns  ..u  i..|.  of  the  settled  sui  I 
as  a  very  thin  film,  and  thi  n   up  by  tl 

of    a    garden    lake.     The    decai  I  are 

[.in    on,    liken  i  Bow 

"  launder  i>  Idled  with  «    I 
■ 
and    the    val  dy    foi    leaching.        With    • 

n,  the  first  leaching  solution  is  led 

■  • 

Aftei 

ammo]  which   is  then 

diately    closed    and     circulation    through    the 
leaching-solution     piping 
normal   percolal  I    the 

solutii  through  is  naturally  low   in  o 

and    Hll|.. 

is  i  mi   into  the  sei I  leach.     This 

soluti  v  rapidly,  how ■ 

mmonia,   and    tl  I    the 

effluent    snlutii  i  d,   is 

.  ■ 
tial  that  tl 

and     the 
amount   of   rich   solul 

U   the  amount  "t  coppei    in  ti  lution 

is  equal   t  d,    but    it 

iderably    from  ither 

The  aim  i^  t.i  1  for  distill 

-.   in  volumi 
for   the    distillation    is    an    important    item    ii 
total   •  d   the   volume   distilled    is   lim- 

ed at  a  minimum.     As  soon  a*  the  desired   volume 

in  on  the  sand, 
the  si  run   i.n   in   I  lii- 

mamier,   and   after   this  is   drained    below    thi 

.1   by    the  lust   wash 
and    this    in    turn    by   tie  wash,    which    is 

added    t..   the 
at    1 1 

the    invai 

the  quantity  oi  these  solut 

I        The  effluent    solutioi 

■ 

-lis    within    tin 
;     hut    more    particularly    by    tl 
- 
■ 
t,.   tl  iht il    built    up   in   ■  oppei 

il 
distillation  is  drawn  n  turn 

by  the  full  volumi 
■ 
final!}    by   the   v  ash      This  .  nnipleti 

lion   ■  theti 

\\  III     lie     l_'    hi. urn 

ed    f.ir   ti.' 

■   may 
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is  purchased  in   1  i ■  j vi i i i   form,  and   tl  me  of 

the    difficulties   attendant    upon    dissolving 
for   use   as  a  solvent    ate   avoided.        We   purchase 
carbonated    ammonia    liquor   in   vat    cars    from    the 
Semet-Solvay    Co.,    of    Syracuse,     \  Y  .    shipment 
being    made    from    the    compan;        i1  I  plant. 

The    amount    of    carbon    dioxide    in    this    liqu 
varied   by   us   so   as  to   keep   the   percentage      n   the 
leaching  solutions  about    the   equivalent    i  I 
ammonia.     The   railroad   track   i  n    ' '•■ 

a<  hing  plant,  and  tl 
are    forced    by    means   of  I    air    inti 

ig-liquor  storage   vats  and   from    these    run    lo. 
gravity  into  the  mixing  vat  at  tl  •    for 

maintaining    the    ammonia 

All   other   solutions   are    made    iip    from    th< 
effluent    solutions   by    proper   selection   and 
If   there   is  any   tendency   for  the    volume   of   any 
given  solution  to  increase  or  decrease,   or   its    ■ 
to    vary,    it    can    be    compensated     by     varying    the 
ml    of   solution   to    be    distilled       I  hei  e  •  b 

solutelv  no  fouling  of  the  solution-,  and  there 
never  any  necessity  for  throwing  away  any  portion 
i  a  ieai  hing  solution  or  of  a  wash.  The  total 
volume  of  all  ongoing  solutions  and  of  the  effluent 
rich  solution  is  measured  by  means  of  recording 
V-notch  meters,  and  the  rate  of  How  of  the  efflu- 
ent   solutions    from    the    individual    sand    vats    is    in 

d    by    means    of    gauges    connected    to    P 
tubes  and   by  measurements  of   the  solution -si 
vats.        These    means,    in    connection    with    hourly 
assay  samples,  have  been  found  ample  for  complete 
I  of  the  leaching  solutions  and   of  the  cycle 
,:  tfi/lation    of    Pregnant    Volution.  -  The    distilla- 
of  the   rich   solution   with   the   recovery   of  the 
ammonium    carbonate    and    the    precipitation    of    the 
copper   oxide    is   carried   on    in   an   apparatus   analo- 
gous to  that  used   in  the  by-j luci    coke  industry 

for  distilling  ammonia,  with  the  exception  of  the 
still  previously  described,  which  was  developed  for 
this  particular  liquor.  The  plant  for  this  distilla- 
tion   was    designed    by    us    in    nection    with    the 

engineers  of   the   Semet-Solvaj    <  o.,    who   furnished 
all    the    apparatus    except    the    stills    mentioned 
their    accessories.     About    90        of    the    copper    con 
of  the  liquor  is   deposited    in   this  still,   which 
ill   a   roughing  still,   and    is   trapped     iff    into   a 
chamber    that    is    dis  harged     periodically    directlj 
into  a  filter  box  and  from  this  loaded  into  concen- 
trate cars.     The  other    10       of  the  coppei    remains 
in    solution    or    suspension    ami    passes    through    a 
'id    still   of    a    standard    type,    which    we    call    a 
hing   still,   and   from    which    the   final    solution, 
barren    of    ammonia,    runs    into    a    settling    vat     to 
permit  the  settling  out  of  the  copper  oxid<       There 
two  roughing  stills  connected   in   parallel, 
.on    and    steam,    with    one    finishing    still,    and 
the    rest    of    the    dis, illation    unit    is    made    up 
reflux  column,  condenser,  etc.     The  oxide  of  copper 
as   precipitated   by   this  operation   will   assay   about 
-i         copper    and     is     practically     pure  It 

direct   to    the   smelting    works,    where    it    is    mixed 

with   the    native    i  ipper   '    ites,    and    as   such. 

it   is   free  from   gangue,   it    is   highly  prized    I 

smeltery  men.  since  the  oxygen   it    '  lin 

in  slagging  off  the  impurities  of  the  rest  of  the 
charge 

As  at  present  operated,  the  dailj   i  ipai  I  the 

leaching  plant    is   2000   tons.     The   plant    is   run   bj 
three  shifts  of  eight    men   each,  and   in  addition   i 
these  there  are  six   men  on   the   day  shift    for   i 

.    the   bull;   of   which    is    in  in    with    the 

stills.  These  with  the  head  chemist  make  up  the 
working    force.      Allowing   an    aver .1  these 


men  of  $3.50  per  day.  there  is  indicated   a   labour 

cost    of    5   cents    per    ton   of   material    treated.     The 

will    be  I  id        •    from    the   ten 

'   itiou    of    I  !  arid 

1  11    1 1.0  r   classil  1  pprei  iable    1  ■    yet 

and   t  he  same   is  true  of   thi  ibutoi 

,nd  pump    liners    givi  ouble,    hut 

..ma    i.e  easily   handled   on   the  Sun 

day    morning    shutdown.     There    his    been    no    evi 

ion  in  the  cast-iron  solution  pipes  or 

in  the  leaching  vats,     The  strong  liquor  as  received 

and    tlie   distillate   made    is   somewhat    corrosive,   but 

sufficient     to    warrant    a    protective    lining. 

Fortunately,  the  extent  of  this  strong-liquor  line  is 

1    nid  its  maintenance  will   riot    become  labori 

mis.       Id       ion  nut    of    electric    power    consumed    in 

tlie  plant   is  equal  to  225  kw.,  most  of  it  being  used 

in   the   operation   of   sand   pumps   which,   on  account 

of    the    local    conditions,    are    numerous,    since    it    is 

necessary  to  pump  the  mill  tailing  into  the  leaching 

plant,   to  pump   the   sand   from   the   Dorr  classifiers 

to  the   leaching   vats   and    also   to   pump   the   tailing 

from    the    plant    hack    t"    the    lake.      The    steam    for 

distillation  amounts  to  about   35^    by  weight  of  the 

liquor  distilled  and.  as  now  operating,  eo.>ts  about 
I  cents  per  ton  of  sand  treated.  The  greatest  single 
item  of  expense  is  the  ammonia,  the  loss  of  which 
is  just  under  1  lb.  per  ton  of  sand  treated.  Under 
ordinary  economical  conditions  this  ammonia  should 
not  cosi  over  1  i  cents  per  lb,,  but  at  present,  owing 
to  the  excessive  demand,  tin-  cost  is  almost  double 
that  figure.  The  complete  record  of  cost  for  March 
1       n    th.'    accompanying    table. 

'  t      I  vi  monia    /.-  aching. 

Per    ton. 
General    expense,    including    foremen     and 

chemists         $0,031 

Ammonia              ...         ...         ...         ...         ...  .255 

Sand    conveying    and    classification...          ...  .020 

Labour,  power  ami  supplies  for  Leaching  027 

Steam    for    distillation 038 

Labour  ami    supplies   tor   distillation          ..  .035 

Total     i.  St  $0  106 

During  this  month  there  was  a  recovery  of  S  IN 
lb,  copper  per  ton  of  material  treated,  giving  ■' 
per  pound,  up  to  smelting,  -if  just  "1  cents. 
For  tin  in  0  four  months  of  the  year  the  cost  per 
pound  of  copper  has  been  less  than  t.7o  cents  up  to 
smelting,  or  about  6  cents  per  pound  sold.  The 
present  production  is  at  a  rate  in  excess  of  six 
million    pounds    per    year. 

The  extraction  varies  with  the  fineness  of  the 
product,  which  so  In  as  the  leaching  plant  is  con- 
cerned, should  all  he  through  18-mesh,  but  which 
illy  is  very  much  coarser.  As  operating  at 
present,  there  is  some  28-  and  18-mesh  material  on 
which  the  in  is  less  than  60%,  whereas  mi 
the  material  passing  through  the  150-  and  200-mesh 
the  extraction  is  as  high  as  85%.  The  average 
extraction  1-  now  about  75%.  The  data  in  the 
npanj  il       table   are    for   April. 

Sand    Learfiing   Plant,    April.    11117. 
Feed  Tailing 

l.x- 

1  11  Sand       '  u         true. 

lea  I 

1  .,,             28  mesh  36  0  707  2]  0-416  297 

28     to      18-mesh  lv:s  0619  169  n'-'ll  6  i  1 

Is-   to   100  mesh  110  0-607  t6"0  0136  77  1; 

100     to    'i  0  mi  -ii  24-2  0  575  251  uiiy-i  83"7 

Through    200-mesh  99  0-994  108  uill  88'5 
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Thi  vbs  originated  and  developed  entire 

ly  by  Calumet  ■  The  mechanical 

details     '•  -  1     '■■      II       ii-      William-     and 

tosh,    "iili    help!  1  from 

Allan  J.   1  J'.-  Homestake  Mining  1  o.   The 

genera  chemii  .il 

lopmenl    of  tl"  iken   care  of   by   tin- 

writer  and   H.   C    Kenny,  the  hitter  now  in  charge 
under   Henry   Fisher,   mill  superintendent." — C.    II 
Benedxi  1  '  "7   and    Mining   Journal 
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Abstracts  of  Patent  Applications. 


154.17.      Henn    Charles    Wesson    Brown       Improve 
ments    in   atomising   spray.     29.3.17. 
I'll,  an  atomiser  for  a  spraj 

of   u.i-  nil   a   jet    impinges   11 1 the  blades 

nf  a  whi 


161.17.     I.e. u.i. it    Jause      Sliding     Door.      [4.8.17 

The  abovi    applii  al  ion  relet  ti  m  of 

gliding   door,   and    ha*    tor   it r-   objecl    t..   provide   a 

■  .f   simple   construction    which   can    readily    be 
quickl  ■    and   1  losed.     En   this   connei  tion    it 

is  pari  to  lii 

7.J.17.     Michael    Henry    Baker.     Improvements    in 

30.11.17. 
This    applii  il  ion    relates    to    .1    Bpecial 
construction   of   concentrators    of   the    Wilfley    typi 
and   claim  n   in   t  he  1  .  .if   which 

I  he  i'  ame  of  the  table  i-  

lively    long    loose    rollers    retained    in    chairs 

■  he   undei    can  iage  of   the   mai  hine 


7o>..l7      t^uintin     Mi  James    Cunningham 

1     \\      B     Stoki  Improved    p 

and    appai  .1 us    i<n    1  he    pi ".I".  t ion 
able  in   the   ma  1 

111  U.  17. 
This   application    relate     to   an    improved    pro 

and    apparatu      foi    the    production    of    1 eeiable 

..in in. 1  in  the  manufacture  of  prod 1   gas      The 

•  d     0    that    the 
in   tin  niperatures,   and    the 

team  dated  s    to     ive  the  best   rei  overy  ol 

ammonia    without    the    disadvantage    nf    exci 
team 
The    proi  particulai 

application    in    the    manufacture    of    producei 
Tin-  claim  tin    the  apparatus  is  onl)   as  regards  its 

dimensions   in         far  as  I  he   measure 

produ  ill}    propoi  t  ioned    foi    can 

out    the    proci  ;-   of    unusual  lative 


701  17      Nitrogen    P 

.reducing   cyanides 
rhis   patent   application 

.    the 
to   Eorm  '.in.!- 

by  the  inU  1    alkaline  earth 

pounds,  and   carbon   with  nitrogen,   in  thi 
nf   ,1 


This  application  claims  and   apparatus 

patent    for   extracting    values   from    nres   containing 

ni  ipal  objective 

ng    metal- 

by  tn  that  all  the  f  the 

■  ility   1 
utilizing;  the  fairly  well  ki 
solvent    N.ii   \.  and  1   the  dissolved   ■ 

throue  id     metallic 

sodium. 

Tie  .    cylindrical    ca 

of    -t.-.  1    |.  axis    being    centrallj    sit 

in   journals  and    protruding  ni  I   the 

u  .1    drum   on    which, 
..t    small    inl  ular   platen  id   ste.-l   with 

the  solution.    When 
in   operation   this    interna  tated, 

causing    vigoroi  lot  inn    M 

through   the   apparatus 

11. Is     .1.    I  sons,  I   met  Uaunl 

Iniprovemente     in 
smelting   furnaces  and   thi  i  1.18. 

■    applicatii  ments  in  melt 

iug   furnaces,  an  entialh    in   a   particu 

lar  n  u  ■  he  iting  the  aii  blast    b)    ar 

nul     the     li.iilv     of    the     fill 

nace.        Othei     claims    are    made    foj     ..    hingeably 
attached    ash  int.   and    an    upward   extension   »f   the 
a    hopper,    in    which    the    melting 
chargi 

Improvement! 
22.  1.18. 
n   refers  tn  .1  pump  ha>  ii 
iliiliim   rotor,   the  stem  of   which  slides  between  the 
tl.it  t.i  mental  blocks  resting  in  curved 

seats   formed   in   the  opposite   walls  of   a   r.-nli.il  ex 

m    of    the    pump  an   outlet    foi 

fluid   formed   by    a  channel  extending   longitudinal!) 

through  the  stem  ..t   the  pendulum  and  opening  into 

pump  chamber  .11  .1  point   in  the  stem  adjacent 

pendulum  bob,  and  a  port   at   the  end  of  the 

imp  .  Iiambi  1  ibed 

ami    shown. 

An   arrangement    1  1    pun  limed    m   1 1 

i|.   u  herein   t« lore   pumi  ilt*d 

er,  and   the  driving   shafts  an    coupled, 

■  ••I 
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Changes  of  Address 

Hi  1  w  1 1 1 .   \\   .  I'.n  mil  Kynoch     Ltd  . 

1  mbngintwini,    Nul 
1  i\i  inn  mm.   \     M  .  Bertrams;    9,   Kirsl   Street, 

\l.il\  ei  11 

Hay,     E.,     In     Ki  P.O       ! 

Johaunesb 
Matthews,  I".    I..  1  n  Be ii :    Vill  Ltd., 

P  1 1      r...\     1064,  Jol 

IE,    Il      1  (term  ston       Sew     I  Inified 

'  .  \l     .          Boj  M.i 

'  1  11  .1  \.    .1      1 1  .    '  .     \ .  and    "-ni- 

1;  \l      Co.,    Ltd  P.O                        Johannes 

I;,!-,  .1  \  ■  _.  \.  Mnddi  ft.M 

B 
i  lol  irden, 

I. -in 
Wi  in'iiiii  n,      \l  Belleville, 
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Proceedings 

AT 

Ordinary   General   Meeting-, 
May  18th,  1918 


The  Ordinary  General  Meeting  oi  the 
Society  was  held  in  the  South  African 
School  oi  Mines  ami  Technology  Building, 
Johannesburg,  on  Saturday,  the  18th  May, 
1918,  Mr.  H.  S.  Meyer  (Vice-President)  in 
the  chair.     There  were  also  present:  — 

32  Members:  Messrs.  H.  A.  White, 
H.  R.  Adam,  J.  Chilton,  J.  Gray,  C. 
Toombs,  F.  W.  Watson,  John  Watson,  E. 
M.  Weston,  E.  FT.  Johnson,  W  R.  1>  wling. 
•T.  E.  Thomas,  Profs.  G.  H.  Stanley  and 
J,  \.  Wilkinson  (Members  of  Council),  H. 
D.  Bell,  T.  N.  Dewar,  .1  M.  Dixon,  P. 
Friedman,  N.  M.  Galbreath,  C.  H.  Great- 
head,  E.  G.  Izod,  A.  H.  Krynauw,  E.  J. 
Laschinger,  T.  G.  Martyn,  C.  A.  Meikle- 
john,  E.  C.  J.  Meyer,  P.  M.  Newhall,  E.  A. 
Osterloh,  J.  J.  R.  Smythe,  A.  L.  Spoor,  J. 
Thorlund,  M.  0.  Tillard,  and  C.  A.  Water- 
meyer. 

0  Associates  and  Students:  Messrs.  G. 
.1.  V.  Clarence,  J.  Davidson,  C.  L.  Dewar, 
0,  \.  Gerber,  J.  Gibson,  E.  G.  Harding,  J. 
[nnes,  H.  L.  Krause,  J.  S.  Moir,  and  J.  A. 
\Y<  k  idburn. 

.'ill    Visitors,     including     S;r    Harry     R 
Skinner,  and  Fred  Rowland,  Secretary. 

MINUTES. 

The  Minutes  of  the  Ordinarj  General 
Meeting,  held  on  the  20th  April  1918.  as 
recorded  in  the  April  Journal,  were  con- 
firmed. 

SCRUTINEERS    FOR    VNNUAL    BALLOT. 

The  Chairman:  It  is  the  custom  at  the 
meeting  preceding  the  Annual  Meeting  to 
appoint  Scrutineers  for  the  Annual  Ballol 
lor  Officers  and  Council.  I  shall  now  be 
glad  to  accept  nominatio> 

Mr.     H.     A.     White     (Vice  ~  Pn 
1   beg  to  nominate  Messrs.   S.   Newton.   A 


Thomas.     P.     T.     Morrisby,     and     E.     A. 
Osterloh. 

The  nomination  was  agreed  to  new  con. 

I.  \UGK     WHITE     PEBBLE,     liXHIBITED      \T 
FEBRUARY     MEETING. 

Mr.  John  Watson,  F.I.C.,  (Member  of 
Some  of  our  members  have  en- 
quired further  about  this  pebble.  When  our 
ral  manager  returned  from  bis  annual 
holiday,  I  got  his  permission  to  break  the 
large  pebble  across  and  assaj  one  half  of  it. 
The  assay  was  done  in  duplicate  on  portions 
ol  2  AT.  each,  and  the  beads  parted  gave: 

1.         -J       Mean. 
Fine  gold  per  ton        1'75     1'80     1*775  dwt 

On  panning  the  remainder  of   sample,   it 
showed  a  distinct  tail  of  free  gold  and  some" 
isolated    flakes.        There    was   a    little    iron 
pyrite    present ;    but    no   indication   of   lead 
chromate  (as  suggested  by  Mr.  Rusden). 

\s  I  spent  two  months  on  Penhalonga 
mine,  in  1901,  I  know  the  appearance  of 
isite  (PbCrO.,).  The  tail  was  examin- 
ed with  a  magnifying  glass.  The  "  show 
of  free  gold  in  the  pan  might  have  led  one 
to  expect  a  higher  assay  value. 

ASSAY      SUPPLIES,     AND     THE     UTILISATION     OF 
-  ''    III    AFRICAN    MATERIALS    IN    ASSAY    OFFICES. 

Mr.  John  Watson  <  Member  o/  Council) 
Lest  anyone  should  think  that  I  am  biassed 
against  the  use  of  cement  for  the  lower 
portion  of  cupels,  I  wish  to  state  that  since 
the  April  meeting  I  discussed  the  matter 
with    my   friend,    Mr.    Toombs.        We   tried 

h  and  are  now  making  cupels,  with 
the  lower  three-fourths  of  cement,  which 
answer,  so  far,  quite  well. 

Two   years    ago    we    used    a    short    bras- 
plunger  like  this  (exhibited),   which   presses 

;  the  moistened  cement  in  the  mould. 
leaving  a  smooth  cup-shaped  cavity  over 
which  the  mabor,  or  cupellite,  was  filled  in 
before  forcing  down  the  steel  plunger.  The 
cupel-  m  ide  by  this  method,  we  tried  and 


r,4 
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«|  ictorj       \>  e  have   now    given 
up    the    ii-.-    i  t    these    brass    plungers    and 
simply   lill-in   the   cement,   leaving   it   rough 
: '  1 1 '  1   irregular  on  the  sin  face.       A   - 
uboul  quarter  depth   is  left,  into  whicl 
nioistened  cupellite  is  f<  reed  down  by  sliglit 
?ure  i  I  tin-  hand,  t  hen  the  steel  phn 
irced  dow  n. 
The     cemenl     cupels,     which     we     mule 
formerly .    had    a     tendency     to    crack 
break .  nround  the  rim  and  cap,  portion 
broken  cupel   getting  mixed   with  the  assay 
N'ou      these     cupels     by     the     latei 
method    (leaving   n    rough    line   ol   dem 
i  ion  between  the  cemenl  and  cupi  : 
have   only    been    made    within    the    las!    few 
s,  but  t lieii   tops  nil  d  in- 

n  using. 

Mr.    White    suggested    ii    drawing    ol 
cupel  machine       Foi   this,   I  musl  refer  him 
lo    Mi     Kenneth    I..   Graham,   as   the    Rand 
Mines,    Ltd.,    and    Central    Mining   and    In 
\ ,--;  iin'iit   Coporation   made  an   arrangemenl 
mid  the  patentee  for  the  rights  "I  using  the 
machine.        We    -~li;i II    In-    pleased    to   show 
mils  to  anyone  who  comes  with  the  m 
authority 

Mr       L.      Colquhoun      (Mcmihei 
I'.  s.  A       Explosives     Co.,     Ltd.)     are     nol 
mart  era      of      "  chemically       pure 

acids,  though  the  sulphuric  acid  we  sell  t   i 
accumulators     is     pure     enough    for    man} 
I  a  bora  tor}     purposes.       According     t<>     Mi 
Watson,  the  chiel  source  ol  waste  in  assay- 
ing is  iii  the  use  ol  imported  nitric  aci 
pari  ing  the  cornel  -.     [f  th  ,  there  is 

an     opportunity      t"i      some     economically 
minded  assayei  to  tesl  the  commercial  f 
of  nitric    for   this   | > 1 1 1 1  The    harmful 

impurities    (halogens   and    nitrons   acid 
reduced  to  n  negligible  figure  by   boiliiu 
strong  acid   foi    n    minute  oi    so,   adding   ;  1  u  • 
required  amount  i  it  u  ntei .  and  boili 
nut  il  1  des  of  nil  rogen  disappeat     Tliis 

simple  treatmenl   will  probably   lit   the  com 
mercial  ncid  foi  assay  ing  w 

Messi  -.    Ky  ip  leh .    Limited .    lire    now    pr< 
ducing  chemically    put  nic  iicidf 

eluding  hydn  iflm  - 

The    Chairman:       The    contributions    we 
have    ]u-t    In  aril    are   i  - 1  remely    inten  - 

and      I     ran     ■  nl\      commend      them     to     \oiir 

notice  In  these  days  when  we  are  all  try- 
ina  to  save  n  bit  all  round,  it  is  nol  very 
difficult   i 

pel  iin. -ni 


the  forkack   \-    \n    umunci    ro    tiik  -\imn 

on    A    GOLD    IIIK  I 

Mr.      R.      Oaib        linii  Owing    to 

scarcity  and  abnormal  c  st  ..t  materials, 
considerable  attention  i-  being  paid  to  the 
reverberator}  furnace  as  an  adjunct  to  the 
smithy,    by    which    mi  stems, 

shoes,  dies,  etc.  arc  mad.-  from  sera].. 
Mos(  mines  along  the  reef  have  scrap-heaps 
which,  in  pre-war  days,  were  looked  upon 
a-  worthless,  but  to-da}  have  become  a 
valuable  asset.  Of  course,  scrap-heaps  I 
a  limited  life,  but  b}  the  time  these  are 
depleted  we  will  then  be  in  a  mope  hopeful 
position  to  work  the  natural  iron  ore  of  the 
country  . 

A    furnace    was    installed   at    th.-    Simmer 
lack     Proprietary     M  me    four 

months  ago,  and  was  accompanied  with  the 
usual  failures  incidental  to  most  new  under- 
takings, which  were  mostl}  due  to  the 
uncertain  temperature  of  tliis  particular 
type  "t  furnace.  \  greal  improvement  was 
effected,  however,  li\  tin-  addition  of  forced 
draught  below  tin-  tire  grate.  This  forced 
draught  i-  produced  by  a  jel  ol  steam  winch 
injects  air  into  a  closed  ashpit,  and  which 
.an  be  regulated  t"  suit  any  temperature 
required.  The  running  cost  of  this  furnace 
3  per  -hitt  ol  eight  hours,  which  includes 
supervision,  white  and  native  labour,  coal 
oi. I  -t.am  I  am  unahle  to  state  the  main- 
tenance cosl  a-  the  furnace  has  not  been 
sufficienth  long  hi  commission.  The  fol- 
lowing is  some  i  t  the  work  which  ha--  been 

mplished   by    mean-   ol   this  furnace,   and 

which  would  never  have  been  attempted  on 
the  ace-  nut    of    the    pn ihihitive 

Ballrry  Shoe*,  fiatl  n  shoes  which 
have  had  th.-  shank-  broken  off  are  heated 
in    th.-    furnace,    usually    live    at    one   time, 

and    by     I  '     and    di 

-hanked.  Sixteen  shoes  can  h.-  reshanked 
in  this  wax  during  the  shift  One  hundred 
and  fifty-two  have  been  treated  in  this  man- 
ner.  It  i-  also  interesting  to  know  that 
n.  t  •  n.-  . .i  i In--,  -h  es  -..  treated  has 
broken  \  novel  method  in  making  com- 
plete -li  es  i-  a-  follows,  th.-  material  beins 
tw..  old  cam  bosses  and  one  broken  tappet 
The  tappet   i-  cut  in  halves,  which  provides 

i>     plugs    for    the    cam    bosses;    each    -el 
i-   then   welded,   drawn   down,   and   -h.-u 
I.  .i  mine  twi  i  ci  impleti  ■  in    ■  I" 

in    length.     Tin-   time   in    making   shoes   in 

this   wax    i-   .'!'    hour-   each 

'/,  rij    I  hi  h.      Ila'  I  ao     made 

from    ti\.      Id      >  •  -  |  lacing   •  ■• 
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the  other,  welding  into  a  solid  muss,  ami 
forming  under  the  hammer.  On.'  complete 
die  can  be  turned  oul  per  hour  by  this 
method.  Another  method  "1  making  dies  is 
by  cutting  a  broken  tappet  in  halves  and 
filling  the  centre  holes  with  worn  oul  sin  is, 
this  forms  the  material  for  mating  tw<>  dies 

It    is    found    thai    the    life    of    these    dies    e,  n 

pares  ven  favourabh  with  that  of  the 
imported  article. 

Battery  Stems.  Batten  ~tems  are  made 
\'\     faggotting    small     pieces    of    iron— the 

largest  piece  In  ing  net  more  than  14  Hi. 
weight — and  drawing  down  to  the  required 
diameter.  Owing  to  the  hammer  serving 
this  furnace  being  too  small  it  is  impossible 
tn  faggot  a  bloom  sufficients  large  to  form 
■  tie  complete  stem,  therefore  it  is  necessary 
to  weld  short  pieces  together,  line  complete 
stem  was  made  l>\  using  the  previous  bloom 
as  the  foundation  for  the  next,  and  in  this 
manner  an  unwelded  stem  was  produced  at 
a  cost  ot  £7  Lis.  This  stem  is  working  at 
present,  and  apparently  is  of  as  good 
material   as   anything  ever  imported. 

Bushes  for  Battery  Hauls.  —  Hushes  for 
batten  heads  are  ven  economically  made 
by  means  of  the  furnace,  as  a  great  number 
can   In'   heated   at    one   time. 

The   above   is  some   ot   the   work  directh 

connected     with     the     mill     which     has     been 

accomplished  by  means  of  the  furnace,  and 


which 


!ias     more 


than     repaid     the     initial 


nntlaj    in   building  the  furnace. 

Not  only  has  the  furnace  been  of  value 
to  the  mill,  hut  has  actually  become  a 
necessity  to  other  departments,  and  all  our 
smaller  forgings  in  future  will  he  made  from 
Faggotted  iron  produced  on  the  property. 

One  complete  set  nt  loading  box  forgings 
was  made  from  this  iron  a  feu  weeks  ago, 
which    previously    had    always    been    made 

from    mild    steel,    or    "  I, own r"    iron,    on 

ace, Hint  of  the  number  of  square  holes 
which  had  to  be  punched  in  them.  The 
faggotted  iron  stood  the  test  of  forging 
splendidly. 

Two  tons  of  seiap  iron  was  made  into 
chair-plates  I  ir  60  lb.  rails;  this,  by  the 
usual  method,  would  have  been  impractic- 
able on  account  of  cost . 

The  furnace  has  also  been  of  service  in 
the  annealing  of  skip  connections,  such  a- 
draw-bars,  shackles,  pins,  etc.,  giving  the 
article  an  even  temperature,  which  cann  t 
he    procured    b\    means   of   the    forge. 

Bi  ilermakers  also  welcome  the  aid  ot  the 
furnace  in  flanging,  dishing  and  working  i  f 


plates.  A  very  smart  piece  of  work  was 
performed  the  other  day  in  the  dishing  of 
a  jj  in,  plate  to  form  the  rose  of  an  8  in. 
foot  valve;  this  job  was  completed  in  five 
hours,    which    in    the    ordinary    wa\    would 

have     taken     three    days  Sixty     pieces    oi 

1-16  in.  plate,  14  in.  in  diameter,  were 
Hanged  to  a  depth  of  1  in.  by  means  >t 
furnace,  die  and  hammer  in  five  hours, 
this  also  would  have  been  a  laborious  iask 
by  the   usual   method. 

The  faggotting  '>t  wire  ropes  has  not  been 
as  successful  as  was  anticipated  on  account 
of  slight  flaws  in  the  apparently  solid  bloom, 
and  this  also  applies  to  the  faggotting  of 
broken  jumper  steel.  A  few  of  the  "jack- 
hammer  "  pistons  which  have  been  made 
from  these  blooms,  however,  show  that  in 
all  other  respects  that  this  would  I"'  spieii- 
did  steel  for  the  purpose.  Probabh  when 
production  in  quantity  is  called  tor  a  remedy 
will  he  found  to  overcome  this  difficulty. 

That  the  furnace  is  of  value  to  the  shops 
is  shown  h\  the  following  conversation 
which  took  place  the  other  morning: — On 
asking  the  shop  foreman  where  we  were 
likely  to  find  a  piece  ot  steel  to  form  a. 
crankpin,  the  sizes  being  24  in.  long  by 
10  in.  in  diameter,  and  weighing  approxi- 
mately 500  lb.,  1  was  met  with  the  answer, 
"(let  Hampton  (foreman  smith)  to  faggot 
a  piece." 

I  am  indebted  to  Air.  C.  D.  Leslie,  of  the 
Consolidated  Goldfields,  for  permission  to 
publish  this  article. 

The  Chairman:  At  this  stage  ot  the  pro- 
ceedings I  find  I  must  apologise,  when  I  see 
such  a  large  audience,  for  having  omitted  t 
welcome  our  numerous  visitors  here  this 
evening,  and  I  must  also  congratulate  our 
members  on  the  sudden  awakenin  i  t 
interest    in  the  Society's  proceedings. 

1  urn  sure  we  must  congratulate  Mr.  C'raib 
oh  his  ingenuity  and  the  able  manner  in 
which  he  has  tried  to  face  the  difficulties 
with  which  we  are  to-day  confronted,  and 
you  will  he  very  glad  to  hear  a  little  critic- 
ism or  addition  to  the  discussion  from  our 
engineering  friends  present,  this  evening 

Mr.  E.  J.  Laschinger  (Member):  With- 
out wishing  in  any  way  to  detract  tn  n  the 
value  of  the  note  which  has  jusl  been  read, 
I  would  like  to  point  out  that  a  siinil  n  kind 
of  furnace  to  that  described  has  bee  i  in  use 
at  various  mines  foY  some  time  part  more 
particularly  the  one  at  the  City  ami  Subur- 
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ban,   which   has   been   in  operation   for  the 
The  furnace  has  been  used 
for  heating  up  scrap  to  be  worked  up,  for 
.  and  foi  Mg. 

Mr.  E.  M.  Weston    M<  mbi  i  of  Co   ncil 
With  regard  I  oking  shoes,  I  believe 

Mr.   Tom    Bell,   the   foreman  blacksmith  oi 
Randfont*   q  (       tral  was  the  first  < 
it  on  tlie  Reef. 

Mr.     H.     A.     White       I  i'c< 
1        ild  ju-t  like  i"  remark,  on  behalf  of  t la- 
technical  societies,   thai   our  interest  is  not 


strictly  confined  to  gentlemen  who  actu 

mainly  directed  to 
the  gentleman   who  comes  along   here  and 

t  it . 

The     Chairman :       If .  tl  nothing 

further  to   be   said  on  this  subject  at  this 
the    subject    will    not    be 
dropped   altogethei  \-    Mr.    White   very 

apt];.  t  is  the  man  who  comes  along 

here   and   helps   his   fellow    worker   in   the    ill 

iv   who  pets  the   best    welcome   in   this 

tv 


CEMENTATION  PROCESS  APPLIED  TO    MINING   (FRANCOIS  SYSTEM] 


Bv    A.    H     Kisyn  \r\\    (Ah  i 


Introduction. — In     1  i  tins     paper 

e  our  s  icietj ,   I  must   ash  the  indulg- 
ence of  members  f< ir  dealing  v.  it h  a  snl 
with  which  J  have  but  a  short  acquaints 
and  consequently  only  a  1  - 
The      '     I        proporl  it  n    of    my    know 

I  bis  m  itter  is  t  he  result  of  pel  usal 
nt  literature  on  the  subject,  and  personal 
explanations  so  kindlj  and  freelj  given  me 
li\  Mr  I  i  ancji  is,  I  he  initial  r  oi  the 
Francois  Cementation  Process.  M\  plea, 
theref  ire,  for  introd  ■  I  hi  matter  al 
this  stage  is  thai  so  important  n  pr 
should  be  considered  l>\  i  on  these 

fields  as  early  as  possible,  so  thai  bj  com-' 
li  tied    effi irl  s    the    mining    industry    on    the 

d  ma\  be  benefited  bj  a  process  capa- 
ble of  verj  considerable  application,  and  oi 
undoubted  -  and  practical  value. 

I  iin  ing     recenl  experience     has 

proved  thai  cemenl  can  be  introduced, 
under   pre    ure,    into  the   mil  i  sures 

and  cracks  in  rock  strata,  as  well  as  cracks 
and    inti  in    masi mr^    and    c  m 

construi  I     qs,  and  made  to  sel  there.     This 
practice  of  introducing  cemenl  groul   undi 
me  has  evol  ed   to  I ha1   known  to-da\ 
■  be   Franci  is  <  lemenl  al  ion   Pr  cess       \n 
1    condition    in    the    inti   duction    of 
cemenl   into  G  u  is  thai  the 

injeel  aid  be  done  under  b  ci  insider 

able  pressure,  the  object  being,  firstly,  to 
overcome  the  contra  pressure  of  water  pre- 
sent in  the  fissure ;  secondly,  for  the  purpose 

rcing  i  he  cei  I  tr  as  pi 

the  minute"  cracks,  and.  thirdly,  for  the 
purp  niii    the    superfluous 

watei  >■  the  cavity  which  is  being  filled 
with    e.  in.  n1     pulp,    and    thus    leave    the 

•  nt  in  :•  i,  most   suitable  for  its 

rapid  and  efficient  Betting 


A   series  "t   \-i;    interesting  experiments 
bearing   on    the    subject    .if   the   Betting 

nt    under  ditions   has  been 

carried  cut.   and.   briefly,   we  find  that   while 
cement  mill;  when  all  sel  ordinarily 

under     w  it,  r.     di «  VI    J      slpwlj 

and      reluctantly,      the      same      milk      when 
subjected    to    pressure  .    such    a-    prodt 
b\     a     specially     constructed  ition 

pump,  s,  t-  bard  within  21  hours  As 
present  doubtless  knows,  the 
setting  "t  cement  is  chieflj  due  to  the  inter 
crystallization  of  hydrated  calcic  Bilioate 
and    hydrated    calcic    aluminate,    just    the 

-sar\    amount    of    water    I. eine    taken    Up 
:  lie    ervsl  alli/at  a  in.    t  lie    er\  stak 

and     forming     a     hard 

Now.     when     a     superabundance 

nt     water     is     present,     such     as     in     the 

mi\luie        used        in        cementation        work. 

Is      i  rdinarily      seem      reluo- 

tant    to    inter-crystali/e,    ■  onsequentlj    the 

setting   <  t    the   ci  menl     -    \-  rj    -low    and 

incomplete       Vs   il    i     obviously    impossible 

to  inject  cemenl  in  the  form  of  thick  paste, 

the  condition  most  suitabli    for  hard  setting 

in  the  sb, iitest    time,   we   were   anxious  by 

i  mi.  ni   to  find  the  probable  reason  t  i 

the     hard     setting     oi      the     cement      when 
pumped   under  pressui 

as  is  shown  b\   tl;  '  cement  obtained 

when  a  filled  fissure  is  penetrated  b\   BU 
quenl     drilling    operations        After    many 
n nt  nt s.  we  feel  certain  that  whal  bap 
pens   in   practice   is  much   as   follow-         < 
of  all   the   constricted  exit-  of  the  ti- 

choked  with  cement  pulp,  which  forms 
a  filter  bed  on   which  successive  lay<  i 

•it    are    deposited,    the    surplus    water 
being    sque  vd    out    t  hr  nigh 
filter  alreadj  formed  in  thi    peripheral 
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of  .the  fissure  or  cavity.  As  more  cement 
solution  is  injected  the  pressure  gradually 
rises,  and  goes  on  rising  owing  to  the  fact 
of  the  water  having  to  be  sq  lee:  ed  through 
an  increasing  thickness  of  cement  filter. 
The  successive  layers  oi  cement  finally 
completely  till  the  fissure  or  cavity,  leaving 
the  cement  in  a  condition  suitable  for  its 
complete  and  g<  od  set I ing  Pre ssur  is 
1,000  lb.  to  1,000  lb.  per  sq.  in.  are  used. 
and  for  this  purpose  the  following  specially 
designed  pump  is  employed.  The  pump  is 
of  the  double  ram  horizontal  type  with  a 
12  in.  stroke,  the  steam  end  having  a 
diameter  of  14  in.,  and  the  water  end  a 
plunger  diameter  of  from  If  in.  in  some 
pumps,  to  •">  in.  in  others,  depending  on  the 
final  pressure  likely  to  be  required.  As  the 
wear  on  the  valves  is  greatj,  hardened  steel 
balls    are    used,    these    being    found    to   last 


OK 
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dolomites  of  the  Far  East  Band,  should  in 
itself  greath  reduce  expenditure  in  that 
area. 

In  the  following  cases  cementation  has 
been  successfully  applied  : 

1.  In  greatly  minimizing  water  ditrieul- 
ties  in  shaft  sinking  or  tunnelling  through 
water-bearing  strata,   faults  and  dikes. 

'_'.  In  sealing  and  rendering  water-tight! 
the  concrete  tubbing  or  lining  often  used  in 
circular  shafts. 

3.  In  sealing  open  fissures  through  which 
u  ater  is  ti  wing. 

4.  In  damming  back  water  leaking 
through  broken  ground,  in  the  vicinity  of 
faults  and  dikes 

5.  In  rendering  underground  dams  water- 
tight. 

6.  In    rectifying   defective   boreholes. 

7.  Jn  rendering  impervious  the  founda- 
tions  of  surface  dams  or  making  solid  the 


Fig.    I. — Diagrammatic    Sketch   of    Water   End   of         Cementation   Pump  and   Mixing  Tub. 


Application   of  the   <  i  ion    Proi 

— As  mentioned  before,  m\  experience  of 
the  process  is  3<  mewhat  limited,  hut  is 
sufficient  to  convince  me  that  there  is  - 

ts  extensiyi    application  on  these  fields, 
and    that    it    u  ill    cerl  ainlj    prove    i  if   great 
nomic  value.     As  an  instance,  the  total 
cost    of   pumping   on    the    Hand    anioiuii 
over    half    a    million    pounds    annually, 
that     if    a    fair    proportion     of    the    m 

drops  "  iif  watei  onomically  sealed 

hack,  an  ' '  i  cean  i A  expense  would  be 
saved,  while  the  importanl  application  oi 
the  process  in  connection  with  shaft  sinking 
through   water-bearing  strata,    sucl 


rock   and   concrete   foundations   of   engines, 
etc. 

1.  Shaft  Sinkinq. — The  process  as  applied 
tn  shaft  sinking  consists  of  a  treatment  of 
the  strata,  through  which  the  shaft  is  to  be 
sunk,  with  cement  grout,  which  is  injected 
into  the  fissures  and  cracks  of  the  rock 
mass,  thus  sealing  them  and  rendering  the 
tnd  practically  free  of  water.  'The 
method  of  carrying  ouf  the  work  is  as  fol- 
lows :--A  system  oi  drill  holes  is  put  down 
on  the  periphery  of  the  shaft,  and  through 
these  holes  a  thin  cement  mixture  is  intro- 
ed,  which  finds  its  way  into  the  cracks 
and  crevices,  rendering  them  impervious  to 
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r.  There  are  two  methods  'if  carrying 
this  out.  In  the  tir>t  the  holes  are  put  out- 
side the  perimeter  ol  I  I  [this  method 
being  associated  with  a  Mr.  Portier),  and  it 
i^  claimed  thai  it  has  the  distinct  advantage 
<t  permitting  the  sinking  of  the  shaft 
simultaneous!}  with  the  injection  <>f  the 
cement.  Tin-  is  a  ver\  strong  point,  and 
I  nit  for  the  undermentioned  disadvantaj 
this  scheme  would  have  much  to  commend 
it  over  the  Francois  method,  in  that  it 
practically    overc  mes   the  interruption   and 

•    to  the  sinking  ol  the  shaft  while  con- 
ducting the  process.     Tin    disadvantages  of 
I 


». 


To      ///us  trait    tht 

POPT/ER  SYSTEM. 


I  i..      II 

the   Portiei   system,  li 

tun!    as   to  u  reluctant    to  adopt    it 

in  prefei  I  the  Franyi >is  -\ stem 

( it  the  disad\  ant 

— 

I  li  Heel  ion    "I    the    i 


-  into  the  shaft,  rendering  them  useless 
for  the  subsequent   injection  of  cement. 

The  danger  to  sinkers,  when  applying 
pressure    in    the    boreholes,    owing 
the  possibilit\   oJ  rupturing  the  sides  ol  the 
shaft. 

Tin'  boreholes  mu\  intercept  several 
fissures,  Inn  the  mouth  ol  the  huh-  being 
above  the  water  level,  it  is  nol  possible  to 
till  which  fissure  is  the  cbiel  water  carrier, 
-'.  that  when  injection  takes  place  the  ten- 
dency will  be  for  the  cement  to  take  the 
least  resistance  into  the  larger 
fissures,  while  the  smaller  ones,  though 
probabh  siderabli     importance,    are 

on  I  j  sealed  in  the  vicinit}  of  the  bole  itself 
I  ii  the  I  i  n  is  system  the  borehole* 
through  which  the  cement  is  introduced  an 
put  down,  within  the  limits  of  the  shaft, 
arranged  on  tlje  perimeter,  .-it  various 
tunces  apart,  depending  on  the  size  "I  shaft 
and  thickness  strata  to  In-  treated 

Tin-  detailed   method  ol    procedure   is   indi- 

i  h\  the  following  description  of  the 
work  being  done  at  the  Daggafontein  and 
Brakpan  Mines 

Daggafontein  No.  "_'  Shall  is  ;i  seven-com- 
partment rectangular  shaft,  19  ft.  long  l>> 
!)  ft.  wide,  and  was  sunk  from  the  suri 
i"  l T.'i  ft.  in  dwyka  conglomerate  containing 
numerous  cavities  and  fissures;  l; i \  i 1 1 ur  •> 
fair  amount  "I  water,  but  ti"t  "t  such  quan- 
tity as  to  seriously  hinder  sinking.  \t  u 
depth  i't  3.1 I  tt.  the  well  known  syenite  dike 
of  tin-  far  Km-i  Hand  was  encountered,  and 
the  shaft  sunk  in  it  to  it-  present  depth  of 
■" it.      \t  this  stage  the  water  dealt  with 

mted  t"  21,000  gallons  per  hour,  and 
the  management  decided  to  put  down  a 
pilot  boreln  ill  I  am  t  lie  nature  of  the 

strata    ahead.      This    Imle    im-  the 

doloitiiti    series    it   a  depth  of   12  ft     In-low 
the  shaft   bottom,  and  at  u«depth  of  Ififi  It 

usideruble  amount  •  i  water  was  enc 
t.  n  d         In     \  iew     ol     the     probability     ol 
large  quantities  of  water  being  met  with  in 
the   dolomites,    shaft    sinking   was   stopped, 

and    I  In-    adi  ipt  ii  li    ot    I  be    l'r.ui nta- 

tioii  I'i 'ss  decided  upon      Prom  the  data 

available    the    thickness    of    the    dolomite 
formation    w.-i-    estimated    at    '-'""i    ft.,    the 
direction    ol    the    boreholes    being    set 
rdingh  so  as  to  permit  i  i  a  single 
■    the  full  w  idtlt  oi  the  st 
I  nlo i  tunatih .    the    thickness    •■!    tin     doli 
mites  proved  to  In  than 

ant  ieipated,  I  I4<5  feet .  w  Inch 

distance  was  considered  too  much  for  treat- 
ment  in  one  -i.il'i        \  distinct  "pin  parting 
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exists  ai  tli.'  t-ontuel  of  the  svenite  dike  and 
underlying  dolomite.  This  was  clearlj 
demonstrated,  for  when  drilling  through  the 


dolomite  uontael   the  feed  water  was  forced 

out  "t  holes  previously  drilled.     At  a  depth 

i  3.1  ft.  the  firsi   feeder  was  me(  with  con- 
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I'm.    til.       Daggafontein    Mines,    No.    2    Vertical   Shaft.        Plan    and    Sections    showing    arrangement 
,,i     Borehole:     for    Cementation    Process         Holes    I  12,   8     out;    Holes   13  and    14,   r,     out 
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1  I'      IV       [r.,,i„i.  in    Plan,    No    3   Circular  Shaft.    Brakpan    Minei      All    Qolea    Dip   8°   out. 
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taining  sufficient  water  t"  cause  a  How  l 
250  gallons  per  hour  •  ul  ol  a  1  '.  in  drill 
hole.  A  second  and  larger  fissure  was 
struck  at  a  depth  ol  aboul  130  ft.,  and  as 
each  hole  intercepted  water,  cement  grout 
was  injected,  the  pr<  igress  i  il  i  he  injecl  I  n 
being  observed  by  the  rise  in  pressure  indi- 
cated on  a  pressure  gauge.  When  a  pus 
sure  of  2,000  lb.  per  sq.  in.  was  reached, 
pumping  was  stopped,  and  the  cement 
allowed   t  i   set.      In   all   5."5   tons   of  cement 

W.'lr      Used.     ;  I II  d     as     tile     depths     uf     tile     IlllleS 

are  all  about  180  ft.,  sinking  can  now  be 
cent  iniieil  t  x  that  depth  :  it  is  ci  nfident  h 
expected  that  when  the  fissures  are  passed 
through ,  very  little  water  trouble  will  be 
experienced. 

Brakpan  No.  •"•  Shalt   is  a  20  ft.  diametei 
circular  shaft,  and  from  the  surface  t  i  L62 


with  a  release  pipe  to  take  off  the  water 
while  laying  the  concrete  matt.  After 
alii wing  the  et,  holes  will 

be  put  dow  ii  as  sin  iw  n  in  the  acci  impaivy  ing 
sketch,  and  the  treal  tnent  carried  i  iut  in  a 
manner  similar  to  that  already  described. 
In  this  instance,  however,  the  dolomite 
beds  being  i  inl\  140  It  i  hick  i  ine  stage 
treatment  will  be  sufficient.  It  should  be 
mentioned  here  that  even  had  this  inrush 
of  water  occurred  at  a  much  greater  depth 
with  considerable  pressure,  and  of  such 
quantity  that  the  shaft  could  not  be  con- 
veniently dcwatered,  the  concrete  plug 
could  he  put  at  the  shaft  bottom  with  no 
great  difficulty,  advantage  being  taken  of 
the  water  rising  in  the  shaft   to  its  natural 

head 

When  required  to  drive  a  tunnel  through 


E.R.P.  M,  U-°.     Central    Section 

26™.  Level  Cro6s    Cut 


South   Circular    Shafts 

PI»Q  and    Sactioos     »b«wir,«    anran  j.r^rjt 

—  «f 

Bc"-«bcl««   for   r.me^taHo^     Proc« 


1IIIMWl«*mkW*'WU1IIIIIIU.imi'.M™illM.J.4l.WlW',,  .'.I  HIIUMV 


t"i  :.   V.  -Watei    1'n's  u i  e  here   1,000  lb.   per  sq    in. 


ft.  is  sunk  in  dw;.ka  conglomerate.  At  a 
di  pth  of  L70  feet  t  he  s\  enite  dike  u  as  met 
and  sinking  was  continued  through  this 
dike  and  for  fi  ft.  into  the  underlying  di  I 
mites,  \t  this  point  a  sudden  inrush  of 
water  occurred   which   Hooded   the   shaft    to 

a    depth    of   SI  I    It.    ill    a    \er\    short    while,    the 

suddenness  of  the  inrush  causing  the  death 

!   a   nati\ e.     The  method  to  lie  applied   s 

this   shaft    will    he   similar   to   that    employed 
at    Daggafoniein,    except    that    in    this   i 
the    shaft     had    in    the    first     instance    to    he 
dcwatered      b\      pumping     and     baling,     and 

when  sufficiently  dr\   a  concrete  plug  aboul 
"i  El .  t  hick  w  a-  placed  ■  in  I  he  shaft  botti  im, 


a  water  zone  the  method  adopted  is  ver 
similar  to  that  just  described  for  -hafts,  an  1 
I  am  pleased  in  sa\  that  the  results 
obtained  at  the  Rasl  hand  Proprietary 
Mines  in  tin-  connection  have  been  very 
satisfactory.  Two  different  examples  .if  this 
work  were  e  inducted  at  the  I ■:.  R,  I'M .,  the 
«  here  i  he  water  was  local  - 
cd  h,\  ad\  mce  boring  in  the  2Gtli  crosscut 
th,  and  the  ether  where  tic:  water  was 
unexpectedly  struck  in  the  30  Nevel  West 
I  >rivc.  In  this  instance  a  12  ft.  brick  dam 
was  built  with  i  i  rtain  pipes  arrange  1 
through    it    to   allow    ol    the   water   esca] 


while   building   the   d- 


111.    ;  1 1 1  ■  i 


l"    p.  Mint    of 
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hi     ..    Bast    I!. mil    Proprietary     \l  8  Dam    with    Rubble    Filllni 

I  and  arrangemenl  of   II  ementation. 


cementation  being  subsequently  carried  out. 
It  -In  ilil  be  in  ted  thai  at  the  West  SIk.ii 
1,500  ft.  awaj  from  this  point,  a  borehole 
bad  struck  water  sure,  sug- 

gesting the  same  source  of  water  as  in  this 
drive,  and  as  proof  of  this  when  injecting 
at  this  dam  some  cement  came  out  oi  the 
bole  in  the  West  Shaft,  clearlj  showing 
how  well  thi  '  es  will  travel. 

Bei  pplicatii        ■_'.    I 

would  like  to  make  mention  of  a  difficult} 
which  during   cementation    work    at 

the  Hatfield  Main  Colliery,  Yorkshire,  Eng- 
land, where  it  was  practically   impossibl 
force  the  cemi  nt  into  the  fissures  in  tht   ■  Id 
formatii m.     In  attempting  an 
injection  fissures  it  \\  I  that 

the  cement   would  not   travel  am   distance, 
but    would    set    immediately    in   the   vicinity 
\i    first    the 

were  < pletel\    baffled   by    this  difficulty, 

and  ii  waa  onlj  when  Mr.  Francois  bit  upon 

t  he    fi  Mowing  lial    ci  imph  t. 

waa  obtained,     Ii  was  argued  that  the  cause 

ol  the  t I'll'  w as  dm  being 

all   iiini-i  filled  with   sand  and  dirt, 

the  prod  md  that  «  hen 

the  eemi  these   fissures  the 

•  !    would    acl    a-    a    filter   1  ►. ■  *  1    and 

would     it  eh     pack     inl 

mass;      ami     eonscquontlj     n<  >i     travel     in- 

I.,    the    fissui  rcome    this,    solu- 

la     and     sulphate 
..I       alumina       were       separatelj 

tnicals 
i  other    and  the 

fissures  n  gelatii  olloidal  substance, 

which   being 


the    sand,    leaving-  the    fissures    open    and 

clear  to  receive  th  t.     It  also  ai 

to  line  the  walls  it  the  fissure  with  a  thin 

•li  layer  of  chemicals,  and  thus  acts  in 
the   manner  of   a   lubricant    which   null 
the  frictional  resistance  't  the  walls'  of  tin 
fissure. 

•_'    Si  i    •  *■   1  .  t  *    .  5fcn/<    Lining. 

In     shaft     sinking,     particularly     in    the 

i  l      circular     -halts,     a      lining 

r      bricks      is  rally 

adopted,      and      in      this      connection      it 
frequently    becomes  desirable  to  dam  back 
water  behind   the   lining.        As   this   v. 
ma\    be  under  a  considerable   pressure  the 
problem   i-   n  ne,   unless  a    pn 

such    as   t  he    Francois    mi 
In  t hi<  instiu  bei  '  i  wei  p  pipes 

Imilt    in   with    the   lining,    which   allows   the 
escape  of  the  water  while  the  lining  is  being 

tructed,     thus     relieving     the 
wall  "of   the  wal  re       \  1 1  ■  -i-  allow  • 

"   Lining  sufficient  time  to  set .  i  he   ■ 
pipes  are  in  turn  connected  to  t he 
ti'in   pump,    and   cement    grout    i-   injected 

nd  the  lining  and  into  the  fissures,  in 
this  «a\  scaling  them  up.  Should  the 
liiiin  shaft  not  be  "I  sufficient  1 1 

permit  ■  I  a  large  pri  ssure  being 
applied,  the  method  adi  ipted  is  bi  imew  hat 
mi  dified  in  1 1  'i  inject  ion  i 

placi 

drilled  through   the  walls  of   the  shaft    well 
hack  to  intercept   the  fissure  at   a 
able  distance  inside  the  rock      Thi 
allow  the  water  I  and  relieved  the 

■ 
A   thick  ci  tu.  tit   mi 
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Fig.    V 1 1      Sectional    Sketch   of    Concrete   Tubbing 

in    a    i  11.  a!  ir     Shaft,    showing    Fissures,     Weep 

Pipes,   Release   Holes  and   general   arrangement    for 

i  riiirnMii.nl     ["reatment. 

is  then  introduced  through  the  weep  pipes, 
which  seals  fche  fissure  in  the  immediate 
vicinity  of  the  shaft,  and  when  set  the  final 
injection    takes    place    through    the    r.  I 

les  mentioned.  I'>\  systematicallj  deal- 
ing with  all  water  in  shafts  in  this  manner 
it  i-  unite  possible  to  gel  a  perfectlj  dry 
shaft.  ' 

■    Sealing  of  Open   Fissures. — Generally 
speaking,    the    m  dopted    in    dealing 

with  open   fissures  through  which  am    con- 
siderable quantity  of  water  is  flowing  is  t 
drill  two  or  □  ase  In  iles  al  si  «ne  dis- 

back  from  the  mouth  oi  the  fissure  for 
the  purpose  of  allowing  the  escape  of  the 
water  during  tin  time  .it  sealing  the  opening 
of  the  crevice.  It  is  readily  understood  that 
unless  some  system  like  this  is  used  thi 
force  nt  the  water  would  wash  oul  the 
cemenl  groul  as  fas!  as  it  is  injected,  if, 
however,  the  wat  er  can  find  an  i 
escape  through  these  release  holes  it  wili 
take  that  course,  and  thus  permil  of  the 
fi  Hi  iwing   trial  in.  nt  : — 

'The  lh  iw  .  i  v  ati  i  fn  im  the  mouth  oi  the 
fissure  i>  firsl  of  all  resti  icted  b:  carefully 
wedging  it.  Thick  cement,  with  an  addi- 
tion   nf   sawdust    when    ae&  is    then 


E  LEVATIOH 
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I  i        \'I  1 1       Easl    Rand    Proprietarj    .Mines.    26th 
1  in      i  ementation   of    Open    Fissures, 

ing    W len    Wedges,    also    Release    and    Injection 

r.  .1.  holes. 

injected  through  one  of  the  drill  holes,  and 
-rt  t  lemenl   bi  gins  i  □  the  suppi  ti  <  ffered  1  \ 


Pla  n 

I-  a.      I  .'\       East     R  ""I     I'-  opi  hi. M  j     Mines,    Ltd  . 

28th    W      I'm   e      Fissure,    showing    <  reti     Dam 

and    Rubble    Filling;    Water    Pressure    100    lb     per 

in. 
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il„.  wooden  wedges  driven  into  the  open 
end  '.1  the  fissure.  When  tlii>  pemenl  lias 
se'l  in  the  area  between  the  release  holes 
anil  tin-  fissure  opening,  the  final  injection 
•tl\     through    tin-    n  ; 

holes. 

\-    an   exuuiple   "t    tlii-   class   oi    work   it 
m    be   mentioned   that    in   the  28   Wesl 
Drive,      Vngelo     Deep,     a     certain     fissure 
allov  ed  an  •  scapi    i  i  ahoul  3,000  gallon 
water    per    hour;    tlii-    was    treated   in    the 
manner  described,   and   within  eighl    h 
the    water    was    effectively     sealed    off.      \ 
■  bis  class  of  w 
ill\  carried  ou1   nl  the  <  reduld   l'i 
prietaiy    Mines.     In  this  case,  however,  the 
oi  a   ver>    \\  i<l<-   nature  carry- 
ing  a   largi    quantity    i  I    water,   and   it    was 
di  emed  ach  isable  as  a  preliminary  to  build 
a    cylindrical    concrete    dam    at    the    point 
where  these   fissures  intercepted   the  drive. 
I  will  ii  i  give  a  description  ol  the  method 
ol   building  this  dam,  as  in   itseli   ii    would 
form    the    subjeel    ol    quite    an    interesting 
paper.     Suffice  it   to  saj    thai    the  dam  on 
completion,  as  expected,  was  found  to  leak 
badly,    and    at    tin-   stage   the   cementation 
pump   was  brought   into  use,   and  the  dam 
d   «  ater- tight.     Practicallj   spi  aking, 
i  iperat  ion  is  the  same  as  t  bal  describe  1 

iibo\  r  in  ' neel  ion  «  it  li  shafl   lining 

I  I     Dam  tiling  back  icati  r  in   (hi    vicinity 
af  hiol.i  n  ground.     The  pri  cess  adi  ipted  for 
ling    back     water    leaking    through    the 
cks  and  cre\  ices  ol  broki  (id  is  simi- 

lar to  thai  adi  pted  for  sealing  open  fissures, 
though    at    times    it    calls   for   special    care, 

us    the   weak    nal '    the    rock    tends    t  • 

burst     it    "in     when    subjected    t      pressure 
while  injecting 

5  Rendering  underground  damn  water- 
tight It  lia-.  no  doubt  been  the  experience 
i  man\  present  here  thai  however  carefulh 
an  undi  rgri  mnd  dam  is  c  nstructed  a  great 
deal  i  l  leakage  takes  place,  more  i  «peciiill 
when  i  be  \\  ater  is  un  |i  i  ci  insidei  ahli 
sure.      In   tlii-   e  •  it   cementation   can 

be  pari  imlai  1\   successfull  r  making 

the   dam   water-tight    b\  cement 

t  (trough  In  les  suitably   drilled  into  t  he  con- 
si  rucl  inn.       ■■  d    illusl  ral  ion    i  I    tln^ 
work,    I    would    mention    the    larj 
dam     Imilt     in     the    20     '  '     al     the 
K  It  I'  M        I  Ii      dam     -   80    it.    thick    and 
has    an                    sufficient    to    permit    "I    a 
ton    car    travelling    through.       It     was 
designed   to   withstand   a   water  pressu 
I.iiimi   II),    |M-r  sq.    in.,    hul    when   tcsti 
200  lb.  u  us  badh 
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Cementation  was  then  resorted  to  and  the 
darn   most   effectively    sealed. 

(lil  Rectifying  deft  ctivi  borehoh  - 
i?  uietirnes  boreholes  for  the  purpose  of 
obtaining  domestic  water  are  required  to 
pas-,  through  one  or  more  rock  strata  con- 
taining iuf  '  i  i  corrosive  water.  In  such 
cases  the  usual  method  is  t>  line  these  bore- 
holes with  metal  tubes,  but  these  tubes 
i  uenth    bei  rroded  at   the  poin.1  i  f 

contact  with  the  bad  water,  with  the  result 
that  tliev  become  useless  and  the  good 
water  is  polluted.  In  this  case  the  upper 
Feeders  of  had  water  can  be  successfully 
el  —t\  off  b\   means  of  eementat:on. 

.  I  lit  mil  nun  Ini  fn  rimis.  foundations  of 
(linn  irnllx.  etc.—  It  frequently  occurs  that 
a!  the  site  of  a  dam  the  rock  foun- 
ila.  Ions  are  oi  such  a  nature  as  to 
lie  unsuitable  for  the  the  purpose  of 
withstanding  the  pressure  of  the 
behind  the  dam.  This  in  the  usual  way  is 
overcome  by  deep  excavations,  which  <••  use 
<jie  nth  greatly  increase  the  cost  of  the  dam. 
At  ilv  present  moment  it  is  intended  to 
treat  h\  means  of  cementation  the  pervii  us 
rock  foundation  at  a  dam  site  in  the  Mazoe 
Valley,  Rhodesia,  and  there  is  little  douht 
but  that  the  operation  will  be  quite  success 
ful  and  so  greatly  reduce  the  expenditure 
on  this  dam.  Briefly,  the  rock  foundation 
is  treated  with  cement  introduced  through 
a  system  of  drill  holes.  Foundations  of 
engines  and  machinery  generally  when  rup- 
tured  can  he  very  effectively  strengthened 
and  solidified  by  cementation   work. 

I  should  like  to  acknowledge  here  a  papei 
read  by  Mr.  Th  imas  Blandford  before  tin 
Institute  of  Mining  Engineers,  Rngland, 
from  which  1  have  gathered  much  informa- 
tion, and  from  which  I  take  the  following 
examples  of  cementation  -nee. '--.fully  ap- 
plied in  ( treat    Britain  :— 

Two  rectangular  shafts  were  sunk  at 
Kingshill  Colliery.  Lanarkshire,  through 
coal  measure-,  cementation  being  used  at  a 
depth  of  300  ft. 

Two   -halts   were   sunk   at    the    I'lemneller 
Collieries.   Northumberland,  and   were  com- 
pleted   by     cementation     from     a     depth 
Is:  i  tt.  to  Tun  ft. 

At    Blackhill    Colliery.    Durham,    a    lai 
lej     i  \\  ater  w  as  successfully    deall   with 
h\    mean-   i  i    :t    e   ncrete    plug    tb ed   in   the 

shaft    under   water.       In   this   case    tile    initial 

volume  of  water  amounted  to  380,000 
gallons  per  hour.  All  the  large  fissures  were 
found  filled  with  well  s,.|  cement,  and  it  i~ 
claimed  that   if  greater  care  had  hea'.i  taken 


the  feeders  could  ha\e  been  reduced  to 
quite  negligible  quantities,  hut  on  account 
ot  ili,  large  pumping  plant  available  this 
was    uot    considered   necessary. 

At    Fishburn  Colliery,   Durham,  two  shafts 
were    sunk    after    first     being    treated    by 
utation. 

In  Yorkshire,  as  previously  mentioned, 
cementation  was  used  at  Hatfield  Mam 
( 'ollierj 

Cementation   was  also  effectively    applied 
when    sinking    through    water-bearing    lime 
sti  tie   at    Rossington  ('. illiery. 

In  Warwickshire  cementation  was  used 
at    Coventry    Colliery    for   shaft    sinking. 

In  Staffordshire  one  of  the  shafts  at  Hol- 
ditch  Colliery  was  sunk'  in  red  sandstone 
with   t  he  aid  of  cementatii  i 

In  Kent  the  water  in  the  chalk  measures 
lias    been    dealt    w  ith    !>y    cementation. 

Ill  Wales,  at  the  Cwm  .inking  of  the 
-■oat  Western  Colliery  Company,  cementa- 
tion was  adopted  after  previous  sinking  with 
pumps.  The  results  were  highly  satisfac- 
tory, and  water  at  a  pressure  of  350  lb.  per 
sip    in.    was   closed   off. 

As  far  as  I  know,  cementation  is  also 
being  carried  out  at  the  following  collieries, 
though  this  list  is  far  from  complete: — 
Coventry  Colliery.  I, lay  Colliery,  Led 
stone  Colliery,  Copper  Pit  Colliery,  Crumliu 
Valley,  Simoustone,  Wolstanton  Sinking. 
I'leasley    Colliery,    Blaenavon  Colliery. 

\  scries  of  analyses  of  different  cements 
and  the  various  deposits  obtained  during 
cementation  operations  has  been  kindly  car- 
ried out  by  Mr.  Toombs,  and  the  results  are 
appended. 

My  thanks  are  due  to  Dr.  Voskule  and 
Mr.  Toombs  for  the  help  given  me  in  con- 
lir  ting  the  experiments  in  connection  with 
the  setting  of  cement,  and  to  Dr.  Voskule 
Fi  i  preparing  the  very  excelleni  lantern 
slides  shown  here  this  evening. 

In  conclusion,  I  trust  that  members  will 
freely  criticize  this  paper«so  thai  as  far  as 
pes, [h|e  a  lull  record  of  all  knowledge  of 
this  subject  may    be  made  available. 

The  Chairman:  This  Society  has  always 
been     extremely     fortunate     in     being     the 

mouth-piece   of    the    most    original    w  oil    that 

has  been  done  on  the  Band  in  chemistry, 
llurgy  and  mining,  and,  it  you  think  I 
am  overstating  the  subject,  we  have  this 
evening  anothet  example  of  how  we  are  a ble 
to  present   something  new    to  the    haul. 

Mr.  Kryiiauw  is  very  modest  in  saying 
tli.it  lie  has  only  recently  become  acquainted 
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example  as  to  how  cracks  and  fissures  were 
dealt  with  in  a  shaft  at  the  Edna  May  Deep 
Levels,  Western  Australia.  Here  it  explains 
th  it  the  mine  is  quite  a  small  one  and  was 
not  in  command  oi  the  unlimited  capital 
required  for  pumping  the  rerj  large  quanti- 
i  ies  oi  water  I  hat  were  met  in  shall  su 
This  mine  is  apparently  a  relativeh 
concern,    and    its   future   awakened    a    g I 

of  public  attention  ;  si  <  much  so  I  lial  I  e 
interested  public  was  looking  forward  to  the 
announcement  of  the  manner  in  which  it 
was  proposed  to  combat  the  wain-  in  the 
mine.  When  it  was  stated  that  it  was  pro- 
posed to  block  nj>  these  cracks  with  cement, 
derision  tools  place.  Several 
new  spapers  oi   Fairly  w  idi  ii  m  there, 

violently  attacked  the  management  and 
declared  that  the  proposal  was  utterly 
absurd  and  ridiculous,  and  even  fraudulent, 
and  argued  that  it  was  simplj  an  attempl  I 

I  er  up  the  shares. 
In  :     -    :ase  the  point  i  <  n  .1-  that 

the  pump  used  was  a  Cornish  pump, 
adapted  in  a  very  ingenious  waj  to  produce 
a  pressure  of  2,000  lb  to  the  square  inch. 
1 1    is  difficult   to  desci  b  the  arra  uge 

ment  was  carried  out.  but  it  appears  to  have 
been  entirely  successful  in  overcoming  the 
problem,  which  is  very  similar  to  those  we 
meet  The   stra]  ture,   bowe1 

1-   that   the  writer  oi   the  paper  states  that 
1    1  1    using    cemenl    in    this    way    is 
quiti  al,     he     has    apparently    never 

i   of   the   Francois  process.       This  is  a 
paper    written    and    published    in    the    Pr 

lings        1      the     Australian      fnstituti 
Mining   Engineers  in   1917.      He  incidentally 
also  mentions  the  use  oi  saturated  solutions, 

(ample,  of  calcium  chloride  and  sodium 
silicate,  with  of  forming  a  ca  leium 

silica  pitate,    which    can    be    eonsoli- 

d  mala-  high  pressure.  He  also  speaks 
of  sulphate  1  il  alumina,  and  silicate  1  >i  soda . 
and  similar  reagents,  exactly  the  sane  as 
were    used    in    the    Hadfield    .Main    Sinking, 

ng    through    the   p  'I    sandstones 

at    heme. 

I   am   sure  we   -  ery  free  and 

discussion   on    this   sul  ad  it  is 

ontinue    foi  nsiderable 

opportunities    present    them-' 

for   applying    the    process    and    practice    in 

ii-  places.      I  wi add  mi >\ e  a  hearty 
of  thank.-  to  the  author  for  this  ini 
■  ibul  ion   n  *  •  iur  t  ransact  ions. 
Sir  Harry  Ross  Skinner  (Visitor)       I 
\  rr\  second  the  Chairman  -   vote  "I 

thanks     to     Mr.      Krynauw     for     his     mosl 


interesting  paper  on  the  Francois  cementa- 
tion proc  -  I  am  quite  sure,  in  my  own 
mind,  that  there  will  be  great  development 
1  I  tins  process  on  these  fields,  and  also 
throughout  all  South  Africa.  Ii  1-  on) 
its  infancy  and  will  repay  verj  minute 
study.  It  is  one  -  1  those  processes  \\  hich 
:"<■  often  come  across,  that  on  1  he  sui  Eai  e 
seem  exceedingly  simple;  but  when  the 
man  w  ho  di  es  not  understand  the  why  and 
the  when       1    1     nmences  to  applj  them,  he 

finds    he   cai t    attain   .- 1 1 1 \    success.        M. 

Fran,  out    here    some    nine    months 

ago.  He  came  I  deal  with  the  water  p 
'■ins  nf  the  East  Hand  Proprietary  Mines 
and  Mr.  Krynauw  was  attached  to  him. 
When  he  left  after  being  here  for  a  short 
time,  Mr.  Krynauw  carried  en  his  work 
most  successfully,  in  fact,  that  work  is  new 
extending  so  far  and  in  so  many  directions 
that  it  came  to  the  point  oi  Mr.  Krj  nauw 
going  over  to  the  cementation  process  or 
carrying  on  as  a  mine  manager.  Well,  he 
lias  decided  to  carry  on  his  work  as  mine 
manager.  I  am  rather  disappointed  at  that, 
because  we  were  all  hoping  he  would  go  on 
with  cementation.  However,  Mr.  Bland- 
-  now  on  the  water.  Mr.  Krynauw 
referred  to  Mr.  Blandford,  who  'is  M 
Francois'  partner,  and  I  am  sure  when  he 
arrives  he  will  find  that  Mr.  Krynauw,  and 
aated  with  him  Dr.  Voskule,  have  done 
all  possible  to  preach  the  gospel  oi  eementa- 

We  have  seme  very  interesting  work 
coming  on  in  this  direction,  and  I  am  sure 
the  engineers  1  n  these  fields  will  watch  it 
with  great  interest  :  and  u  hatevei  there  is 
to  he  seen  a  ml  known  about  it,  these  gentle- 
men 0  Ml  !'•■  more  than  glad  t<>  demonstrate 

tn  those  who  ale   interested. 

Prof.  G.  H.  Stanley  (Past-President): 
There  1-  one  aspect  el  this  matter  to  which 
I  think  attention  might  he  called.  The 
mining   people   are   dealing    with    it    because 

they  do  net  want  the  water,  hut    incident  a  II  y 

thej     an     conserving    in    the    strata    water 

supplies    for    these     who    do 

We    understand    th  it    a     few    months    . 

there     was     considerable     perturbation      in 

Pretoria    over   the    prospect    of   their    water 

suppK  diminishing.   They  draw   their  supply 

prii  I    believe,    coming    from    the 

mite,    and.    oi    1 rse,    a    considerable 

portion    of    the    watei    used    on    the    Rand 

comes  from  the  same  source.     If  the  mines 

e    E  ist    Rand    were   to   deal    with    the 

water  difficulty  in  the  same  manner  a-  else- 

iliat    is,    by   putting    in    tremendous 
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puui|  neeivable  that  the 

nut   u  r 1 1 .  i    supplies   might    be 
diminis  '    tin-   wide  adoption  of 

i  nly  tend  sei  ve 

the  h  nly  in  tin-  strata. 

Mr.     H.     A.     White       Via     I'"   idi  ni ,: 
'I  here    i-    anol  her    aspi  I  his    question 

vvliieli     1 1 ;  t  -~     struck     me,     and    that     is,     in 
ihis     papi  renee     whatsoever     is 

i  he     pn 

I  suppose     that      pari      "t     it      must      !"• 

those      using      it. 

I I  ever,   I  i  b  ]  t  only  is 

I.      .il:. I       I      SU]  In' 

n  bich  would  render  it  absolute 
l\   in  nix  ili'-  usual  proportii 

-:i  nd,  •'.  Iiu-li .  in  tin-  case,  would  ha\  e  I 

ine,  but  uld  readily   be 

er   From  oui    sand    residui 
by  cheap  treatment  oi  pui  slime  iiiini|is.     It 
i. it   puzzl  that  no 

mpl    has  been  made  to  redui xpi 

by    substituting   for  some  "l   tin-  expensive 

much   cheaper   material,    because 

■  in-  work  seems  t' i  I"-  mere 

spi filling  -filling  up  spaces  in  addition  to 

securing  them  from  water  filtering  through. 


ELECTRIC     II  KNAi'K      MANUFACTURE 

oK    Ml   lES    AND    DIES    ON    THE 

WITWATERSRAND. 


By  Oio    II    Ftamlet,  A  R.S  M  .  F.I.C., 
M  I  M   if.   '  Past  President) 


Printed  in  Journal,  September,  19 


1:1  II. Y   TO    DISCUSSION. 

Prof.    G.    H.    Stanley:    Mr.    Woodbum's 
ci  inci  f  I  he    fund  ion  i  ■!   this    t  \  i 

furnaci    n      i   melting  and  not   smelting 
is,  n!  ci  iui  I  In    heal 

Ificull  to 
a   sl.-i^;   fluid  use   is   limited    t1 1 

uieltii  i    mixl  uri     oi    mel  als, 

which     i  Minn     amount     ol 

refini 

It  i    in  selecting  tin- 

:i\\  tlie    choice    is 

pracl  onfined     I.,     scrap     metal     of 

me   composition   as    i- 

desired    in   the    finished    [)  ind   addi- 

n  i-t     |l  SSI 

melting       It  i    elsewhere,    ln>\\- 

in  ■!  n 

plll'i  i    sul- 

phur. 


Silicon    is   lust    by   oxidation   by    both   air 

and  scale,  and  this  i>  corrected  by   addition 

w   phosphorus   pig   iron  carrying   about 

silicon;    the    amount    used    being   about 

5(3  lb.  per  cast  (about  one  ton). 

is  snhji-i-t  tu  diminution  from 
tin-  same  cause,  and  is  made  up  by  addition 
(it  from  30  lb.  to  50  lb.  of  manganese  steel 
mortar     box     liners.       The     amoi 

elerence  to  analyses  made  from 
time  tu  time  which  "ill  bi  I  to  later 

on. 

As  long  as  charcoal  was  used  in  the  fur- 

i  bon    was   apt    to   In-    much    too 

high .  ally  difficult  to  keep  with- 

■  be  night  slutt .  So,  in  spit 
the  strong  predilection  foi  it  manifested  by 
the  furnace  hands,  it>  use  has  been  aban- 
doned. It  had,  as  a  matter  of  fact,  become 
much  less  necessary  with  the  more  rapid 
working  and  quicker  melting  resulting 
experience   v  ed,    but    in   its  al  - 

more  labour  and  more  constant  attention  is 
{.i|  tu  prevent   formation  of  the  "crust" 
In   addition,   the   slag   appears 
in   i  .   and   this  contributes 

doubtless    tu    the    relatively     short     lit 
liners. 

The  smelting  furnace  ii"W  under  construe- 
t  nil  al  Vereeniging  is  fui  nace,  small, 

course,  but  ol  ordinary  type;  electric 
smelting  is  nol  contemplated.  Mr.  Wood- 
burn  is  possibly  confusing  this  with  the 
electric  steel  furnaces,  also  under  order,  for 
tin-  production  ol  high  grade  steels;  these, 
I   understand,  u  ill  hi-  an-  furnu 

Mi      VV.     II.    Jane's    contribution    gives 

valuable   information. 

Certainly,  as  the  chairman  remarked,  be 

lie  local  product .   but   it   is 

only    by    specific  criticism  "I   this  kind   that 

the  pi-  ducing  ci mcei i  irn  exactly  in 

what    manner  the  product?  is  defective,  and 

in  what  directions  improvement   is  required. 

The   earlier   product    wus   very    subject    to 

often  very  un- 
sound. 'I  to  ii  large  extenl  remedied 
by  ii  tlii-  amouuts  ■■!  silicon  and 
aluminium  added,  the  high  carbon  content 
also  making  for  improvement  in  tl 
lion.  It  was  alsn  nt  lower  carbon  content 
(before  charcoal  was  used),  being  n 
slowly  and  with  more  oxidation  taking 
place,  and  th  it.  no  doubt,  explains  both  the 

.--.  i,_  '. .  the 
metal  being  tougher,  and  shorter  life,  owing 
tn   ii  ttiT.        It    must    be  admit!    I, 

th.it   the  product  was  very  in 

nalyscs    showing     up    t" 


M;iy  19IN     Geo.  If.  Stanley.-   Electric  Furnaa  Manufacture  of  Shoes  aid  Dies  on  thr  Witwalersrand.       2611 


uearly  100  variation  in  carbon  content. 
Now,  with  regular  and  systematic  working 
it  ran  with  confidence  be  stated  to  have 
much  improved.  It  has  not.  however,  been 
possible  to  instal  any  appliances  foi  forging, 
and  this  is  the  more  to  be  regretted  in  view 
oi  the  great  improvement  secured  in  this 
manner  bj  Mr.  Jane.  Evidently  the  com 
position  ..t  that  lot  was  about  correct,  thej 
could  scarcely  have  beeu  successfully  forged 
had  the  carbon  content  been  excessive. 
This  high  carbon  content,  sometimes  1'3 
or  \\  .  and  in  one  instance  1'IT  .  was  the 
(diiet  fault  throughout  the  yen-  1!U7,  and 
led     to    high     pel  \       oi     breakage    of 

shanks  in  most  nulls,  and  though  the  steps 
taken  from  the  commencement  of  1918  have 
been  successful  in  remedying  this,  there 
was  at  the  end  of  the  year  a  large  accumu- 
lation oi  stock,  which  was  issued  during  the 
early  mouths  of  this  year,  and  from  the 
behaviour  of  which  our  reputation  still 
suffers. 

Mr.  J.  M.  Dixon's  contribution  also  is 
most  valuable,  and  as  his  experience  has 
bean  very  similar  to  Mr.  Jane's,  the  same 
remarks   apply. 

It  is  verj  interesting,  and  carries  some 
-  olation  also,  to  learn  of  the  poor  per- 
formance of  imported  cast  steel  shoes  under 
the  same  conditions,  but  evidently  the  con- 
ditions obtaining  in  the  Robinson  Deep  mill 
are  very  severe  on  the  sln.es  mid  dies.     This  | 

fleeted  in  the  34  of  breakages  among 
imported  forged  steel  shoes  and  also  in  the 
figures  relating  to  the  comparative  t<  st 
carried   out    in    1913.       Tl  .  show 

truly  surprising  variations  in  qualitj",  for 
which,  in  the  absence  of  analyses,  it  is  diffi- 
cult i  i  reason.  Even  ■  >.',  is  higher 
than  is  common.  1  believe,  but  there  seems 
to  be  sensus  of  opinion  among  mill 
men  that  current  supplies  ci  shoes  and  dies 
from  oversea  are  not  by  anj  means  up  to 
pre-war  standard.  On  one  mill,  indeed, 
I  was  informed  of  a  consignment  oi  which 
•'!1      of  the  shanks  had  broken. 

It  is  gratifying  to  note  the  good  behaviour 
of  the  local  dies,  and  presumably  this  is 
due  to  their  hardness  consequent  on  high 
carbon  content.  In  this  direction  the 
requirement  for  shoes  and  dies  seems  to  be 
somewhat  different,  for  it  the  carbon  is 
reduced  to  make  the  shanks  satisfactorily  ! 
tough  there  is  risk  of  the  metal  becoming 
too  soft  and  abrading  more  rapidlj  How- 
ever, it  seems  that  about  0"9  oi  carbon 
would  satisfy  both  requirements  and.  of 
course,  it   is  endeavoured  to  keep  it  at   that 


or  thereabouts,  with  what  success  will  be 
seen  from  the  analyses  dealt  with  subse- 
quent h  . 

Mr.  Inglis  also  presents  a  useful  eontribu- 
giving    the   experience   at    the    Nburse 
Mines,    which    is    quite    similar    to    thai 

r    Usels. 

1    think    the    contributory     effect    oi    the 

abnormal  conditions  noted  would  certainly 
be    very    considerable,  the    best    of 

shoes  would  be  most  adversely  affected. 
nevertheless  the  high  carbon  was  un- 
doubtedly largely  to  blame  for  the  high  per- 
centage oi  breakage,  as  alreadj  explained. 
The  rapid  wear  during  the  earlj  life  oi  the 
shoes,    also    noted    elsewhere,    is    doubtless 

due  to  the  cause  suggested,  and  this  has 
been  to  a  considerable  extent  rectified  h\ 
making  the  casting  headers  more  substantial 
and  not  breaking  them  off  till  quite  solid. 
There  is  still  a  variable  amount  oi  blow- 
holes present,  however,  which  could  only  be 
-  d  up  b,\  forging,  which  is  unfortunately 
impossible  under  present  conditions.  The 
crumbling  mentioned  by  Mr.  Inglis  as  occur- 
ring when  forging  was  attempted  indicates 
bow  very  high  the  carbon  content  must  have 

been. 

My  thanks  are  also  due  to  Mr.  Pepler, 
whose  contribution  deals  with  the  relative 
wear  from  a  different  standpoint,  and  whose 
experience  ol  the  local  product  has  evident- 
ly been  much  more  favourable  than  that  oi 
the  other  contributors  to  the  discussion. 

1  am  glad  to  note  that  he  rinds  consider- 
able improvement  recently,  and  as  a  whole 
no  greater  amount  of  breakage  than  in  the 
imported   article.     He  evidently  takes  very 

great  care  in  the  installation  of  his  shoes 
and  dies,  and  his  carefulness  is  reflected  in 
the  critical  attention  he  pays  to  the  shape 
alsi  .   returning  those  he  considers  unfit   for 

use. 

It     must    be    e -eded    that    a    good    deal    ..t 

last  yeai  's  pn  duel  h  as  t  erj  bad  from  the 
shape  point  of  view,  resulting  in  shanks  be- 
ing of  irregular  cross  section  instead  of  cir- 
cular,   and    iii    consequence    giving    rise    to 

rocking  "  and  alternate  stressing  in  use 
which  contributed  greatly  to  rapid  fracture. 
In  addition  the  chill  moulds  tend  to  warp 
alter  being   in    use   some    time.    These   detects 

arc   obviously    corrected    by    paying   greater 

ittentfon  to  propei   lining  of  the  two  halves 

t   the  moulds,  and  by  discarding   distorted 

moulds.        Considerable    irregularity    of   the 

base   ol    file   die.   can    be   dealt    with    b\    setting 

them  on  battery  chips,  as  at  the  Crown 
Mines,  nevertheless,   1   hope  he  will  be  able 
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mprovement  in  this  direction  ii 
futui 

Mr.  W  i 

wliich  has  beei ted  for  trial, 

ty  will  be  ob\  iated.   How- 
I    product    is  still   much   better 
than  ind    havii 

relat 

shank, 
sible   improvement    to  be  effected   would  be 
mucli   less  in  our  ■ 

He  calls  a tl 
which    does   considerably    intlui  life 

of  sh 

ntlj    has  a  great 

to   do    « it  Ii    the    exl  remely    variable    n  suits 
obtu  I       "-Hi   mini 

Commil         of  ( lontrol    much    appre- 

-  the  care  and  attention  which 

rtaining  and 

haviour  •  producl .  and 

nfident  thai  the  present  production  will 

show   much   improvement   in  quality.     It    is 

i  ill\    mi  11  nd  d 

made   t  hat    re]  E  its   beha\  iour  an 

hand,    but    encoui  -   are   alreadj 

Tbi     !  on  G.M.,  on   whi 

the  plant   is  situated,     ppi 
convenient  "  luct  : 

and  owin  ittery 

arable  career  and  ap- 
proaching the   life  ol   the  mine,   the 

arlier 
results  were,  however  lat   it 

i rilniti-  to  tin  I       tun      ad  willing- 

1       1 1  -i  land,    i he    bat 
manager,   that   he   made   further  trials   from 
time    to   time       \t    present    he    would 
more  than  wi  him  have,  and  he  has 

In  this  mill  also  we 
have  been  trying  the  effect  of  casting  shanks 
in  sand,  i  il  chills,   and   so   fai    in  me 

ol   these,    I   believe,   !   ivi    bn  iken. 

I  ;  1 1 1  ributed 

improvement    chi 

t .  u  hicl  lea  voured 

to  keep  betv  and   l"0    .  the  I 

mark.     This 
is  borne  out  nalyses  made  at   inter- 

vals, and  w  hile  I  need  not  g  m  in  lull 

;  ■  .i  -       I .",    anah  - 
made  "i   u  Inch  onlj    F<  iur  shi  i  than 

In    .  and  •  nlj   two  were  within  tl 
limit         :l  I   I'O 

■  if  which 


in  January,  while  nine  were  between 

mi, I  10    .' 
Silicon  lias  varied  from  0'055     to  U'3-lti 
but    is    usuallj     between    O'l       and    0"2 
Sulphur,  in  tin-  whole  '1~  analyses  has  only 
twice    materi  dlj  0*06%,    and    is 

i    him  PI  -   similar- 

ly has  only  t.  and  that 

within   the   last    twelve   mouths,   while 
in, mil  oaewhat    variable,    running 

from  n-ji      to  0-72    . 

<  i|,\  i. msly     n e  analyse     e\ ery 

battery    lining    plate    used,    and    somet 
the    metal    is    not    mi  I    at    all. 

low    results. 
I   n 
difficulties    met    with    in   operating    the 
the   ven    varied  si/e  and  sha] 

I  ■  would    bo 

minimised    bj    inc  I  he    diametei  ■ 

nd    in    conjunction    with    this  im- 
provement,  tin.-,    sizes    might    be  standard- 
ised     SO     that     any     falling    weight    could    he 
d.        Sucl  W(  add    coll- 

stitut  improvement. 


A    NEW    METHOD   OF    DETERMINING 
COPPER 


By  James  Moir,  M.A  .  1'  Sc.    I   if     Part- 
President 


'  Printed  in  Journal,   X 


DISCUSSION. 

Mr.  John  Watson,    F.I.C.,      Membei 
I  ■    I 

why  tin-  writer  felt  in  duty   hound  to  contri- 
bute,   however    imperfectly,    to    tin-    discus- 
iper : 
tl ;  \  i      •  No  ven 

whei  ■'    thanks    t,,    the 

author,  a   hop.    was  expressed  by  me  that 
time  might   he  found  I  the 

method   and   contribute   to  tie 

There    w  dis- 

cuss previous  I  •>     Mo 

in  February  .   1917. 
The  firsl  step  « as  to  obtain  a  fev 
sarj  ad    it    maj    I 

I  loll  i 

Japnn."     Out    I      ten    all)   is  us  in 

/'. 
sublimed  ilphate 

prepared      On   checking   it  >und   that 

lution  was  slightlj    weak,  this 
line  with 
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slighl  excess  i ii  ■■ 
and  li\   calculation.     Thei 
two  solutions  checked  exactlj . 

— 1    firsl     used    double     Munktell 
I  -      papers,    moistened,   and    into  this 
placed    a    pulp    prepared    as    recom- 
ded.     Then  1  found  that  1  ii  an 

ample    supplj    of    waste    cuttings    oi 
filter-paper  as  used  in  the  cyanide  depart- 
ment   zinc-gold   slime    pn  ss.       The   filtrate 
came  through  clear,  as  a  rule;    but    it    was 
found    preferable    in    washing     to    use    the 


17  -.7 

X 

rm 

r-    ~. 

o 

c 

~   ~ 

I~ 

-    - 

71 

5> 


s.— 


s.  - 


i-  s 

X    X. 


c 
-I. 

~  -       c 


71  71 

IT.    ■- 


-  -a 


C   — 

in  o 


O  o 

■~   1 7 
71    71 


= 


o 

o 


a 

M 

o 

IO 


o 

o 


s: 


u 

■■si 

a, 


be 


v. 


«a 


*i  :     -^ 


o 


UD  .-     | 

~  jl  ^ 

7',       S     '   ■ 


:  - 


—       n 


X 

-■-. 


—    IE  3 


■  —  ^ 


:' 


mouth-pii  i        ube    of    wash-bottle    and 
the  fine  jet  nozzle. 

The  results  s  nearlj 

ble,  in  tabular  form  to  save  repeti- 
tion, the  author's  directions  being   folio 
as  cli  sel;         p     sible. 

The  wril  rets  that   his  <  >pp<  >i  t  unil  ies 

been  s  imew  hal  disji  linted,  and  ths 

time  to  check  more  fully 
this  ingenious  method.     The  author  is  quite 
nd  frank  enough  to  admit  that  the 
methi  id  is  st  roaew  hal   I  I   t  imes.     Per- 

sonally,   I    think  it   has  thi         entials  of  a 
gi  ■   !   wi  ii  k  ible  method. 

Mr.    Francis    Sutton .  '       .•  ich .   author 

id  the  well-known  standard  British  work  on 

Volumetric  Analysis, "  has  recently  joined 
the  treat  majority.  We  have  all  heard  a 
lot .  f<  *•  man]  years  I  iack,  a  I"  ml  tin  progri  ss 
oi  chemistrj  in  Germany;  but  the  fact, 
i  a  rote  his  comprehensive  hand- 
book, and  has  lived  to  see  eleven  revised 
editions  called  for  bj  the  public,  shows  that 
ists  of  the  great  English-speaking 
nations,  have  certainly  not  been  dormant 
during  the  last    E  >ur  or  five  decades. 

The  writet    hopes  thai    Dr.   Moir  will  per- 

re    with   and   perfect    his    invention:    so 

that,   when   the  twelfth   edition  of  Sutton's 

Volumetric  Analysis"  appears,  as  no 
doubt  it  will,  a  few  years  hence,  we  shall 
see  this  schen f  our  Past-President  tak- 
ing its  rank  as  one  ol  thi  recognised  stan- 
dard methods  for  the  determination  of 
copper. 


THE    ESTIMATION    OF    INJURIOUS 

DUST    IN    MINE    AIR    BY   THE    KOTZE 

KONIMETER. 


By    John    Innes    i  Associate). 


i  Printed  in  Journal,   March,  191S.) 


DISCUSSION. 

Mr.  H.  R.  Adam  (Member  of  C 
( In  reading  t his  interest ing  papei  one  is  left 
with  the  impression  that  the  author  should 
ha  ve  been  sal  isfied  with  his  (dear  and  aide 
demonstration  of  the  value  of  the  konimeter 
method  for  what  may  be  called  the  "  quali- 
tative "  examinati  m  oi  mine  dust .  The 
results  given  are  insufficient  in  number,  and 
mtaiii  too  manj  disci  -  pancies  to  establish 
a    (da  in      !    anj  i  hing   appn  taching    ' '  quanti- 

aeeiirae\  ,       All  hough    t  he    knni le  r 

pable   oi    showing    the    weak-    points   of 
the   sugar  tube   method    it    dees   not    in 
h    follow  thai    the  konimeter  results  are 
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quantitatively      correct.       One      may      ask 
whether,    at    least    in    the    present    stage   <>t 
evolution  "t  the  instrument,  regular  count- 
•    the   pari  icli  -    -   nol    rat  iier  a  wasted 
labour,  and  whether  a  short  statement 
whether  the  particles  were  numerous  or  not, 
relatively  coarse  or  the  reverse,   would   not 
qually  valuable. 
In    his  defi  i  rhat  is  obviouslj    the 

weakest     |  the    method,    viz.,    the 

smallness  of  the  ' '  b  imple,"  the  autln 
very  difficult  to  follow.  Apparentlj  lie 
simplj  assumes  certain  conditions  "I  the 
mine  ill  mosphere,  <  .g. ,  thai  it  is  varying 
considerably  in  dusl  contenl  01  thai  it  is 
i,i  ii!;  i .  and  t  li.-it   t  lie  cui  rents  of  air 

,uv   acting   as   a    kind   ol    mechanical    si 
and  ma  I  inc  on  the  whole  sucli  an  <-\  en  dis 


have  tabulated  in  Table  I.  some  of  these 
results,  admittedly  with  the  object  "t  show- 
ing wide  departures  from  the  average,  and 
that    an  _      in   such    cases    is  ol    little 

value.     Thus,  win 

shows    1,000    particles,   and    the   averag 
500,  the  nesl  s|»>t   might  show    1"  particles 
per  cubic  centimeter,  or  even  none  at  all. 
Mr.  Innes  has  not  attempted  t"  show  any 
mi'iit    between    konin  I    gravi- 

metric results,  in  fad   the  general  trend  <>t 
Ids    evidence    is    thai    agreemenl    is    pretty 
much  a  matter  of  chance.      Dr.  Moir,  on  the 
i  hand,  found  as  a  rough  approximation 
s    where    the    percentage    by 
numhei    ol    particles  below    12  microns   \\ .is 
it   97  and  upwards,  the  weighl  » >f  these 
verj   fine  "  particles  »;h  about  two-thirds 
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1  Axial    Watci    1 

19 
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99 
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12 

99 

l                 M 

23 
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95 

216 

12 

7 

i  R      prorating    Mai  h 

25 

164 

68 

12 

97 

10 

1000 

39 

525 

6 

38 

Blasting   in   slopes 

13 

it; 

212 
1  52 

7 
93 

111 

1  ■ 

6 

6 

70 

.  1  lust   from  Crushei    1 

tributii i    dust    thai     5    cc     or    10    cc. 

ni;i\       he      coi       i        i      as      represeutativi 


ically,  such  arguments  would  lead 
to  suppose  thai  there  u;is  no  need  "I  either 
konimeter  oi  sugai  tube,  since  the  condi- 
tions as  regards  dusl  ran  l»-  so  easily  deter- 
mined. The  general  surprise  occasioned  by 
the    results   obtained    in    the   neighbourhood 

ixial    water    feed    machines    shows    how 
useless  such  assumptions  are 


\..    mil    i  scrlptlon  ol  noli  ro  |»h 


.,t  the  total  wi  if  In  Table   II.,  three  of 

Mr.    Innes's    results   are    shown,   each    with 
0$)     In  number  ol  particles  under  5  mici 
unci   «itii   the  largest   particle  n<>t   al><>\c     10 
microns,  and  yet   there  are  great  differences 
in  millions  i  t   particles  per  milligram.      Mr. 
's   statement    thai    the   sugar   allows   a 
tiuesl  dust  t<>  escape 
ma\    purtl\    explain   this,  ulso  the  fact   that 
even  undei   tin    ■">  micron  size  the  variation 
Tablk  II. 


17  s>    pi       R      i 

l'i  Hi  i- ,      Vxial  Woti  i    Feed   Mo 

22  Stone      R  ting    Mai  h 


1 

■• 

i.»u-  -t 

Ugtnfv  per 

Mill. ..n« 

per 

nuclei 

nntler 

particle. 

■  ii   metre. 

M.n, 

S  inicrroiiB  per  cc 

69 

99 

7 

24 

29 

411 

99 

10 

30 

W 

633 

10 

2  1 

300 

With    1  crophol      i  uphs     Mr.     Innes 

show  s     u^     -|">i      mi!  '  ries 

is   or  tw eh e,  and  gh es  the  t i - 1 > 
ing  to  it.      He  ulso  gives  tl  ures 

li.i    the  series   and   in   mosl 
metric   result    l"i    the   same   conditions         I 


in    ~i/r    w    sufficient  siderable 

.    in  total   weight,  but   such   results 

in  ,\  -.  . 1 1 ; •  t .  1  \  be  used  in  favour  oi  the 

i   i  ube,  «  hich  ut 
sample.       <  in    tin  I,    we    find    in 

Table    \     "I   the   paper   three   results   which 
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show   quite   a    fair  agreement    between    the 
methods  ;    thes       •     gn  en  here  in  Table 

III. 


Ii\  its  use,  it  considered  with  due  regard  to 
its  limitations  as  regards  quantitative 
accuracy,  will  lie  of  the  utmost  value 


Tabu   111 

Description  of  Series. 

\  . 

Spots 

-  mi  ler 
.'.  microns  per 

i  nrl  it 
.'>  tut 
particles. 

99 
93 
99 

Minns,  jier 
i'ii.  metre. 

.Millions  per 
Minn. 

Axial    Water    Feed    Machines    (Drives] 
Reciprocating    Machines    (Drives) 
Axial    Watei     Feed    Machines    (Raises) 

42 
18 
66 

328 

230 
313 

49 
40 
35 

67 
58 
89 

Such  figures  as  these  indicate  that  when 
a    larger    number    of    spots     i-    considered 

_  -   i-nieiit  i-  bettei . 

I'll  the  present,  therefore,  the  most 
obvious  arrangement  would  he  to  utilise 
both  methods;  thus  it  might  he  found  pos- 
sible tu  determine  by  means  <>t  the  koni- 
u let ei  the  genera]  character  of  the  dust  from 
typical  places,  and  modify  the  gravimetric 
results  accordingly. 

Apart  from  the  question  of  quantitative 
accuracy,  however,  Mr.  Innes's  figures  ami 
microphotographs  are  of  greal  interest; 
thus    if    further    investigations    support    his 

results  that  axial  water  feed  machines  eleate 

practically  as  much  tine  dust  as  the  recipro- 
cating type,  the  conclusion  is  that  by  this 
method  of  application  of  the  water  the  par- 
ticles are  not  wetted.  It  has  been  suggested 
that  this  may  lie  due  tu  the  air  blown  in 
with  the  water,  but  it  would  !>.■  interesting 
to  know  the  effect  of  small  addition-  <,t.  say, 
-  lit  an  to  the  water  used,  a  very 
minute  proportion  ol  soap  or  "soluble"  oil 
in  water  has  a  very  great  effect  on  its  wet- 
T,  and  seems  to  lie  related  to  the 
great  decrease  in  surface  tension  which 
results  from  such  additions. 

It  is  unfortunate  that  only  one  specimen 
vaguely  described  as  blasting  dust  has  been 

included  —  one       Would      like      to      have      seen 

samples  from  -i  pes  taken  at  such  an  inter- 
val of  time  after  blasting  as  intervenes  be- 

r<    .he  new  shift   begins. 

It  may    seem  that  in  this  contribution   to 

the  discuss    m   I   o  much  has  been   made  of 

figures  showing  inconsistencies  in  the 

samples,    hut    since    the   autllOl     suggests   that 

the  konimeter  may  he  used  as  o  source  of 
evidence  in  cases  of  broken  regulations,  etc.. 
the    importance    i  t    carefully    defining    the 

limits  of  the  method  is  (dear.  Also  tin- 
flic  method  is  criticised  the  more  likely- 
it  is  to  he  improved,  and  there  is  not  the 
slightest  doubt  that  whether  the  method  he- 
comes  official  *  i  not  the  evidence  obtainable 


Mr.  E.  M.  Weston  (Member  of  Council 
Mr.  Innes  is  t<>  he  congratulated  on  the 
tstaking  and  thorough  manner  in  which 
he  has  carried  out  his  investigations,  on  the 
manner  in  which  he  has  presented  his 
material,  and  especially  on  the  splendid 
micro]) hoto  reproductions. 

The  hist  point  in  his  paper  calling  for 
notice  is  his  statement:  'Then  the  one 
type  of  dust  is  of  vital  importance  while  the 
existence  of  the  other  is  merely  of  academic 
interest.''  He  has  already  defined  danger- 
ous dust  as  dust  under  five  microns  in 
diameter,  and  he  evidently  believes  with  the 
authors  ot  the  1916  Miners'  Phthisis  Preven- 
tion Committee  Report,  that  the  boundary 
line  might  he  placed  at  two  microns.  Mr. 
Innes's  paper  gives  me  the  opportunity  t<> 
a    conclusion    that     1    arrived    at    sonic 

time  ago,  after  reading  the   1916  report. 

I  very  much  fear  that  there  has  been  a 
tendency  to  jump  at  conclusions  which  may 
prove  most  dangerous  and  fatal  to  progress. 
I  think  we  need  carefully  tu  consider  the 
evidence  and  examine  the  line  of  reasoning 
on  which  this  conclusion  is  based.  A  lav- 
man  is  of  course  a  fool  and  is  looking  tor 
trouble  if  he  differs  from  medical  men  on 
physiological  facts;  hut  any  one  is  entitled 
to  examine  the  line  of  reasoning  by  which 
conclusions  are  drawn  from  published  facts. 

Let  us  ask  ourselves  seriously  and  without 
prejudice,  what  evidence  we  have  tor  the 
strange  and  remarkable  conclusion  that 
dust  ot  diameters  from  one  twelve-thou- 
sandth of  an  inch  to  say  one  twelve-hun- 
dredth of  an  inch  is  harmless  Let  us  just 
look  at  lie  matter  in  a  general  manner. 
Nature,  it  has  been  said,  abhors  a  vacuum: 
hut  it  i-  most  true'  generally  that  nature 
abhors  and  ignores  sharp  boundary  lines. 
nee  has  been  busy  these  last  kilty  years 
in  abolishing  them.  We  enquire  what  is 
the  evidence  on  which  this  rigid  boundary 
has  been  fixed,  and  it  seems  that  it  is 
merely    negative. 

A  miner  dies  of  phthisis  some  time  after 
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,ii, I    work.      II  -    lungs 

•>   oi   pari 

less  than  two 

ons    in    size.     We    ventun  was 

ieosis,  caused   by 

weight  "1  'in-!    in  the  lung,  or  .a 

the    restriction    "I    active  d    bj 

tli.-  result  i 

ibilitj    that    this    finest    dusl 

remaining     onhj      because, 

has    not 

i  in  removing  it       Tin  I  one 

part  ii  -  nee,    I    contend,    that    the 

mill'  particles   ol   dust    to  which   tins 

been 
applied,    have   not    dut  »und 

i  flie  unfortunati   min 
n  duced   these  wounds    and 
iltant  call  nis-like  tissue,  and  been  after- 
i         Have   not    tii'  —  '   particles 
■   thej  cut        II     ••  we 
anj  evidence  that  particles  above  I 

..ft  wo  m  ich  tlf  act  i\  e 

There  may  I"-  such 

,  \  idence  :  but  .-it   least    I  do  not  think  it   has 

made    public.        It     i-    tn ur    two 

micron     particles     are     end  il"' 

Rrownian     m  nd     being 

finest   sizi  pi  netrate  furthest.     I  wish 

i    serioush    t"   pn  --    the   point    that    we 
i    (:,i    I,,  re   jia  itivi    e\  idence    than   has 
yet   been   mud'-   publii 

to   -till.'-   "ur    lives   '.n    such    n  clung 

it  ion.     Personally .   I  .- » 1 1 1  not   satis- 
I    am    -I'  tlnit    will  remain 

I  ended  in  the  nil   is  harmli  ss.     Negi 

h.  The  "iin-  i-  up"' 
those  "Ii"  maki  sucli  assertions  tn  produce 
posil  pro\  ing,  tin'-  two 

nun  deadl;  .    or,    a-    vvi     admit . 

most    ,1,  adl.\ .    but    that    five    to   twenty 
micron  dust    i-  harmli 

I  ssuming  tli"  tinili  "I  this  division, 

\h      I ,  konimeter  results   have   shown 

min,'  dust  d  after 

.•ill.  n-  In-  percent  I  dust 

varies    apparently   only    from    70       t"   '■'■"'    . 
which   i-  •  Ij   "t  ii-  much   impi  1 1 

i  it .  and  eertainlj 
nut   render  I  Ii"  grnvimel  rii 
ll<      results  I    valuable    in    show  ing 

ll\    .ill   mine  dust    i-   "  dat 

iniil"!'   present    condi- 

il'Ii    millions  kill 

rapidly  ■  protecti1 

i       We   I. H""  cial   view 

m,,-t     "■  who 

question     tl  I 

have     already .      in     mj      contributioi 


Dr.  Pratt  Johnson's  paper,  stated  what 
many  know  to  l><-  the  truth  and 
what  I  believe  to  be  the  only  real  remedy. 
'flu-  facts   Mr.   [in  s  't   forward  about 

ii  water-fed  machines  apparently  I 

riil    wat 
but    it   lias  i ••:» II \  known   that   the 

r   is 
t  urned   on  -    mucl  is   dust . 

It  -    valu- 

able rather  t"  produce  qualitative  results 
since    the    system    "f    taking     ven     -mall 

les    mii-t    depend 
others    have    pointed    <>ut.    on    the    general 
diffusion   "t    tli"   dust    particles    in    tin-   air. 
Verj  k  drills  the  currents  s,-t  up  by 

\liau-t.    make    the   distributioi 
dii-t    irregular      [n   other   places   we   would 
expect  the  dust  i  from  th< 

<it    it-    production    and    <mly    in    broad    air 
currents    and    large    air    spheres    would 
contents  be  uniform.  The  ease  and  rapidity 
with   which   samples  can   i  make   it 

an  invalubale  aid  to  inspection,  but  I  d< 
think  that  gravin  Lilts  are  rend 

unii< 

In  m\  contribution  to  I  >i .  Pratt   I 
paper    i    pointed   out    the   danj 
dust   sampling  results  lor  comparative  pur- 
-.  and  Btated  that   there  was  a  danger 
ol  this  being  done  to  such  aii  extent 

tli,    Bystem    become   a   farci       I    did 
not    explain   all   t'  make   the 

two  dust  sampling  results 
a    most    difficult    mattei    unless   all    tin 
cumsl  i"  known.     I  ,lid  mention  the 

per-.  \ln      officials  arc   only 

human  and  <l"  ni  have  high  . 

irned    from    theii  -.    when 

I  he\  -t  ly   don  '  liing   that    lies 

ill    their    power    tO    keep  ItllV 

as  possible,  it  the\  know   that  averages  may 

he    II-      I  "III. 

I.,t  me  first  point  out  the  eireumstai 
that   influence  the  results  "t  sampling,  and 
then    deal    with    tli"    system  ring 

results  and    publication. 

I  'nder  i  i    method  "I   air  sampling 

result  I'd     by    the    amount     of 

development   in  relation  to  other  work  that 
ing  on.  more  especially  if  reciprocating 
macl  \     mine     pushing 

,l,\ elopment  will  show  higher 
an    ordir  ping    min,         I'    machines 

used     in     st"i  use     1 1 1-  >  »-•  -    dust     than 

.  then   ii 
nutii  ■    dust  results  ma; 

Tllell    Qf  'i"lll 

•  he  t ini"  ol  sampling  will 
suit         In  hamrai  i    stopes  w hije  the 
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nai ives  are  starting  their  boles,  even  it  the 
miner  takes   the   trouble   to  try  and    a 
tbem  splash  on  water  from   the   start,   the 

■   contents  oi   the  air  will  always  rise  to 
a  da  ngerous  le^  el,  and  this,  of  com  si 
early  in  the  shift.     Later  on  the  dust  con- 
tents fall.     The  same  thing  applies  in  hand 

ur  development  ends,  \\  inzes  ind  n 
In  machine  stopes  and  developmenl  ends, 
dusl  samphng  results  have  long  ago  shown 
that  during  s1  rting  ole,  even  if  the  water 
jet  is  properly  used,  the  amount  of  dusl  in 
the  face  rises  to  about  8  mgm:  or  over. 
The  other  da\  in  a  test  with  two 
reciprocating  machines,  and  a  mine 
captain  turning  a  jet  on  one  hole  and 
the  .  shift  boss  doing  I  In  same  with 
am  iher  while  collaring,  the  air  showed  10 
mgm.  Now,  unless  it  is  otherwise  arranged 
it  is  a  matter  oi  chance  whether  the  dust 
sampler  arrives  at  the  face  when  a  hole  is 
being  started,  or  latet .  \\  hen  the  dust  ha  • 
fallen  t.:  .".  to  I  mgm.  I  have  frequently 
seen  thi  sampl  i  go  n  iund  and  get  I1  w 
results  everywhere  in  machine  faces  on  one 
visit,  because  no  machines  were  collaring; 
while  on  tlie  next  visM  perhaps,  the  average 
was    high    because    m  the    machines 

happened  to  be  -.toting  their  holes.  The 
presence  or  absence  -  t  rock  drillers  from 
their  working  face  als  affects  the  results. 
Even  a  diligent  miner  usually  leaves  his  face 

for  the  bos   befa n  11  and  12  a.m.,  and  in 

tSie    absence    of    white    supervision    natives 

produce   more   dust.      Hence    we   know   that 

samples  taken  at   these  tin  es  may  raise  the 

-ly.     One  careless  ma  □ 

the  average  200    .     I  have  mentioned 

-i    ill.-    cha nci     fact    i  -    affecting   am 

sampling.     Trie  realh    vital  point,  however, 

is  thi  5  are  bound  t<  i  be  mislead- 

tt    used    or    beliei  e  I    tr>    indicate    the 

oil  condition  of  mine  air  unless  some  ol 
the  elementary  principles  governing  other 
applications  oi  the  law  of  averages  are  taken 
into  consideration.  Mine  sampling  to  ascer- 
tain the  average  gold  contents  presents  a 
valuable  parallel.  What  would  engineers 
think-  it  men  were  sent  down  the  various 
mine,  ol  the  Hand  every  day  to  take 
sample-,  ol  reei  indiscriminately  from  a 
di  en  i . I n i -  -  and  then  at  the  end  i if  a  year 
on  the  results  obtained,  it  were  stated  thai 
the  a  vci.il  _  i  ide  had  been  raised  or 
li  ■■.  ered.     The  air  in  a  mine.  .  the 

presence  i  ;  danger  ius  dusl .  preset  I 
as   m;oi\    \ at ial ions   as   does   the         I    i 
tents  ol  the  exposures  i  I  reei  in  the  vat  ious 

3  both  in  regard  to  timi    °nd  place  as  r 


have  shown.      \  small  total  volume  of  air  in 

ends,   and   especially  in  L 
beldw  the  main  air  circulation,  contains  an 

lust   which  the  mosl   optimistic 
would  call  danger  m         I  hi    -  ime  applies  to 

5s  well   ventilated, 
and    varying   accoiding    to    the    work    b 

i  the  time  oi  shift  I  hi  great  hulk 
of  the  air  eirculal  ing  in  I  he  mine  may  con- 
tain ,iul\  1  _  gm.  which  would  not 
usually  he  called  I  Ore  lens  and 
loading  stations  in  shafts  are  centres  oi 
d  mgerous  dust  producti  i  help  to 
pollute  the  m  at  I  e  careless 
man  in  all  [daces  allows  dust  production 
■  ige,  and  any  shortage  of  water 
or  disregard  oi  its  use.  means  dust  produc- 
tion. Now,  it  is  obvious  that  the  avet 
result  from  any  samplit  results  ft 
sampling  over  any  period  depends,  apart 
from  the  other  factor,  on  the  relative 
numb  i  thi  samples  taken  in  the 
I  "  places  to  those  taken  in  the  bad 
ones,  and  by  altering  the  relative  numbers 
results  will  be  either  high  or  low  . 

To  get  a  true  idea  of  the  conditions,  the 
classification  of  the  working  and  travelling 
faces,  their  relative  numbers,  their  number 
in  relation  to  persons  working  in  them  and 
exposed  to  dust,  the  relative  number  oi 
sample,  taken  in  each  should  be  recorded. 
The  position  as  it  appears  to  me  to-day  is 
that    thanks    to    dust    sampling    and    the 

-urc's  taken   to  improve   ventilation  and 

de  and  use  water,  and  to  work  mostly 
one  shift  only,  we  have  made 
advances.  We  have  ver^  greatlj  rede-  I 
the  number  oi  persons  exposed  to  dust,  and 
fumes  after  blasting;  hut  there  are  still 
cases  where  these  an  breathed  with  fatal 
effect .  Secondly,  we  have  reduced  the 
ami  nut  of  dust  produced  in  our  mines  by 
ps  -s">  bo  90  .  We  do  not ,  howevi  i . 
yet  know  if  the  in  or  15  as  generally 
distributed  in  the  mine  air  will  disable  men 

thing  it  during  their  working  life.  The 
pn  bability,  from  past  recorde  1  results  of 
worse  conditions  is,  that  it  will  take  a  much 
li  mger  pei  iod  than  befi  in  foi  dangen  ius  re- 
sults to  accrue,  much  depending  on  the  c  n- 
dition   of  natn  1  »ust 

-line,  however,  ha-  shown  us  that  in 
dealing  with   thi.-    facti  I  -  erns   the 

individual  miner,  we  must  disregard  aver- 
ages; because  we  know  thai  certain  work- 
men, in- re  particularly  developers,  tram- 
:  in  development  drives  on  lower  levels, 

skipmen  and  some  hand  stopers  have  to 
breathe  during  a  pi  -it  a  in  or  pi  irl  ions  oi  I  heir 
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working- hours  air  which  contains  11  pi 

tii  11    of   ■  lu -i    which    we   know   to   be   really 

dangerous. 

It    does    not    in   the   presenl  our 

knowledge   seem    possible   to   improve    I 

i  ver   hard    wo 
maj  try.     Tin  to  provide 

|  to  -iicli  conditions  «  il  h 
protection   such    as   a    respirator   which    can 
hem  dm  ng  t  he  time  bad  condil  ions 
pre>  ail 

I     think     the    miners,     whose     lives     are 
concerned,    and    the    public    ol    Johannes- 
burg should   know   thai    the  official   view   is 
-  vthing  is  well,  and  I  he  air  down  our 
mini        in  ■     ;  hal   no  one  l  ti  acl 

mg  phthisis.     The]   — } i « > 1 1 1 < I  also  know   tl 
respirator  has  been  invented  and  offered  to 
ndustry    (le  iving    the    matter    "f    am 
reward     entirely      in     their     hands)        The 
respirator  can    be   worn   with   ease,   anil  can 
be    breathed    through    as    can    be    tested    by 
anyone      present      to-nigh!         Tests      have 
shown  thai   it   h ill  stop  practical!]   all  dust. 
Official  quarters  have  made  up  theii    minds 
apparently  thai    it    is  nol    needed,  and   tlial 
,-\,-n  it  it  were  no  one  would  use  il  :  despite 
the  fad  -  thai  in  the  pasl  hundreds  •  t  minei  - 
ired    the    -i  ifling    effeel      I    the  old   sty  le 
lirntors       Mi      Kol  ite   ci mceh ed    the   idea 
he  would  arri    I     nd  ci  mil  .-ill  the  dusl 
by   making  il   impinge  with  high  velocity   on 

urfaci        I  proved  that  it  one  n 
the  dust    laden  air  we  have  i"  breathe   im- 
witli    ii    much    lower    velocity    on    a 
numbi  '  ickj    Bui  faces,  the  ~; >  i n.  •   result 

would    !"•   achieved,   and   a    respirator  made 
t  hrnugh    w Inch    i  me    c  uld    breat  he    freeh 
The   industry    has,   however,   no  use   for  the 
seei  ill  de\  i"'' 

I  might  Raj  that  Mr.  Toombs  made  a 
variation  of  my  respirator  in  the  sense  of  its 
beini  i  which   he   has   tested 

himself,  and  which  be  say  s  he  found  to  stop 
pi  id  icall  j     -II   dusl  \s  n    iv  ol   most   in- 

ii-   construction,    1    would    like   yoi 

II    tiding   round   respirators   for 
the   inspi  I   membei 

I'hi     b  -I      of  it   is  carried    in   the    p  ■  ■ 
in-  attached    I  coat,  and    the   w earer's 

nose  i  lamped   i  ir   ha  -  cotton    n  i  "I 

in  it,   I"  prevenl    bis  breathing   through   the 
nose     in  u  similar  l  the  "  I'rr ■{"> 

.   or   tubi  i"'    placi   - 

IH.-tlil-    also 

Mr      M.     Weinbren       l/i  m  Dusl 

samplers    eagerly     l(  oked     fonvmil     to     Mi 
Innes's   paper,  as   they    felt    it    would   1 
Hen!     opportunity      to     finally      J 


whether  the  konimeter  should  supersede  the 
1  til ii-s  or  not.  Now  that  the  opportunity 
has  come  the  enthusiasts  on  both  sides 
should  nol  res!  until  a  final  decision  is 
obtained. 

\s    well    us    the    advanl  iges  »n  ater 

accuracy,  and  time  aud  labour  saved  by 

the   konimeter,    there  tain   other  ad- 

\  mtages  which  only  appear  when  one  com- 
pares the  two  methods  ol  sampling  step  by 
step. 

In  the  tube  method  the  sampler  has 
to  sel  up  his  cumbersome  apparatus  at  one. 
pui  t  icular  place  in  the  sto]  get  an  aver- 

-  -  —  iilt .  as  it  is  si  Id'  in  that  more  than 
-  imple  per  st,,p,.  is  taken,  bu!  it  is  diffi- 
t-ii 1 1  ti>  say  where  this  one  place  should  be 
without  going  up  and  down  the  whole  face 
to  see  wli.it  is  taking  place  at  the  various 
benches,  and  as  the  tube  sampler  cannot 
find  time  to  do  this  and  yel  take  an 
adequate  number  ol  samples,  the  result  is 
thai  the  one  sample  per  stope  seldom  repre- 
sents the  average  conditii  as  1 1  \  ine  Bel 
up  his  pump  ami  tube,  tlie  tube-sampler  - 
i  reed  t"  remain  near  Ins  apparatus  during 
the  whole  period  ol  sampling  as  it  is  not 
safe  to  tm-t  tin'  natives  to  do  the  counting 
and,  therefore,  unless  In  has  to  e,,  t<>  t lu- 
next  level  he  will  nol  have  examined  tke 
watei  appliances  at  the  various  machines. 
(in  ihf  other  hand,  the  konimeter  sampler, 
know  inp  that  i  in'  sample  per  stopi 
less,  goes  down  the  whole  length  ol  the  face 
I,,  take  a  sample  at  each  machine,  and  al 
other  place-*  where  lashing  and  tram- 
ming ;s  in  progress.  Tims  ;i  thorough  idea 
, ,t   i Ii,'  ci  mdil  ;ons  in  thi     -i "i"  tained, 

and  be  is  better  able  to  assist  in  enforcing 
the  w ati'i    reg  ilal  -  us. 

i  in  The  Mm  il  /.//■  rt.  Dust  will  nol  he 
reduced  to  o  minimum  until  the  interest  ol 
the  miners  is  fully  amused;  the  konimeter 
cuii  In'  used  as  u  direct  ; > l.- < •  1 1 1  in  this  direc- 
The  average  miner  has  ;i  very  has) 
idea  as  to  wh.it  is  happening  when  a  sugar 
tube  sample  is  being  liken.  Being  told 
thai  a  milligram  ol  dust  was  caught  in  the 
tube  only  helps  to  obscure  his  ideas,  foj 
know  what  a  milligram  iv  and  moreover  the 
tube,  with  the  exception  that  tin  sugar  be- 
comes moist,  has  tin-  same  appearance  after 
the   sample   has   been   taken   as   before,   and 

w  hat    t  hr   miner  does    i  nds  diffi- 

cult] in  realising  and  believing.  Willi  the 
konimeter  samples  ii  i-  different  :  a  perfectly 
clear  pi  il  wn  to  him  and  when  the 

lele  iseil      i  lie     <  I II  -I      spot      Ilia  \       he 

ami  he  can,   il   he  s,,  desires,  sul 
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quently  see  tin-  number  of  particles  counted. 
The  miner  thus  gets  a  far  bettei  idea  .1-  to 
what  is  taking  place.  Many  a  time  I  have 
seen  miners  who  were  usually  apathetic  to- 
wards the  whole  business,  become  electri- 
fied with  interest,  once  be  has  seen  the  dust 
spot  and  grasped  the  idea. 

While  on  this  point,  it  maj  be  well  to 
mention  the  system  introduced  on  the 
Robinson  Deep  ol  giving  each  miner  a 
sampling  sheet  <>t  his  stope  after  it  has  been 
sampled.  The  sheets  are  marked  with  the 
places  at  which  samples  were  taken,  the 
actual  results,  and  a  few  explanatory 
remarks  and  suggestions.  This  system 
should  work  well  by  keeping  up  the  miners' 
interest   in  the  scheme. 

(c)  Contamination  and  Accuracy'.  —  In 
anj  operation,  the  more  complicated  it  is, 
the  greater  is  the  probable  error,  and  in 
comparing  the  sugar  tube  with  the  koni- 
meter  the  following  points  have  to  be  borne 
in  mind. 

(1)  Allowance  has  to  be  made  for  the 
original  amount  of  dust  in  the  sugar. 
This  is  a  serious  source  of  error  as  only 
one  blank  tube  is  run  for  several  pounds 
of  sugar  and  furthermore  any  error 
made  is  multiplied  three-fold,  as  only 
one-third  of  a  cubic  metre  is  taken,  yet 
the  results  are  returned  per  cubic 
metre. 

(2)  Allowance  bas  to  be  made  for  the 
weight  of  the  filter  paper  ash.  Eere 
again   the  error  is  multiplied   by  three. 

(3)  Inaccuracies  in  taking  the  sample: 

(a)  Pumping  at  different  rates  will  give 
different  results. 

(b)  Different  grades  of  sugar  give  differ- 
ent results. 

irl  Different    amounts    of    moisture    in 
the     atmosphere     will     give     different 
results,    as    the    sugar    will    clog    to 
different  extents. 
11])   Variations    in    the    pump    between 
periods    of    calibration.      It    mav     be 
possible    for   the    Chamber   of    Mines 
samplers    to    calibrate    their    pumps 
daily,  but  that  is  out  'if  the  question 
for  the  individual  mine  samplers. 
All   these  disadvantages  are  obviated  with 
the  konimeter,  and  the  chances  of  contami- 
nation in  changing  the  slide-  are  negligible. 
My    own     experience    during    the    last,    six- 
months    bears   out    the    author's    figures   for 
the  number  of  sample's  spoilt.      To  illustrate 
this  point  a  series  of  samples  taken   in  the 
Chris  "  shaft  on  the  Robinson  Deep  may 


be  mentioned.  The  conditions  were  parti- 
cularly unfavourable.  There  were  thirty 
natives  working  in  that  confined  place  with 
nineteen  heavy  jack-hammers,  and  as  well 
is  the  "rainy"  condition  ..I  the  shaft, 
fountains  of  water  were  continually  being 
slid  up  into  the  air  by  natives  blowing  out 
holes,  and  de-pile  these  disadvantages,  onlj 
four  out  of  thirty-two  spots  were  spoilt,  and 
a  remark-ably  consistent  series  of  results 
were  obtained.  It  would  have  been  prac 
tically  impossible  to  obtain  reliable  results 
with  the  tubes  under  such  adverse  condi- 
Such  samples  as  dust  due  to  hitch- 
ing, to  reef  sampling,  and  dust  in  the 
vicinity  of  the  collar  of  a  hole  are  very  easily 
taken  with  the  Konimeter.  whereas  by  the 
other  method  they  are  taken  with  the  ut- 
most   difficulty. 

Unfortunately  I  am  writing  this  from 
Cape  Town  without  any  results  available, 
hut  should  the  author  desire  to  see  them  I 
feel  certain  the  manager  would  supply 
them. 

i'ii  It  has  been  stated  that  one  cannot 
always  obtain  a  dust  spot.  This  difficulty 
is  very  easily  overcome  after  a  little  experi- 
ence. Should  the  sampler  be  working  in  a 
place  where  obviously  there  is  very  little 
dusl  present,  he  should  always  look  at  the 
plate  by  holding  it  up  to  the  light  to  see 
whether  a  spot  has  been  formed  with  5  cc. 
of  air.  If  no  spot  is  visible  20  cc.  or  even 
in  cc.  may  be  taken  as  the  sample,  and 
thus  a  spot  will  always  be  obtained.  If  in 
a  place  which  is  obviously  dusty  110  -pot  is 
obtained,  then  obviously  the  mechanism  ol 
the  konimeter  i-  at  fault,  but  that  cannot  be 
put  down  as  an  objection  to  the  konimeter 

Several  series  of  samples  were  taken  in 
travelling  ways  on  the  Robinson  Deep,  the 
results  ranging  from  10  to  25  particles  per 
CC  mid  yet  none  of  the  spots  were  missed. 
Cheek  samples  were  taken  by  Mr.  Atkin 
and  he  obtained  the  same  results.  One 
series  of  samples  taken  on  a  travelling  way 
ranged  between  ~>  and  Id  particles  per  cc. 
In  ibis  case  in  cc.  were  taken  per  sample. 
\n     attempt     was    made     to    preserve     the-. 

samples,    but    owing   to   cover-glasses   being 
unobtainable   it  was  found  impossible. 

1  Mealing  next  with  the  labour  involved 
in  counting,  it  may  be  stated  that  a  whole 
plate  of  samples  can  be  counted  in  the  time 
es  to  dissolve  the  sugar  when  assaying 
the  sugar  tube  sample,  and  dissolving  the 
sugar  occupies  a  very  small  portion  of  the 
taken  up  in  assaying  a  tube.  Under 
tiie  above  heading  however  comes  the  only 
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objection    t<>    the    konimeter,    which    .- 
serious  that   it   needs  to  be  remedied  before 
the  konin  be  claimed  as  an  absolut  • 

This   is   th  "ii   the  eyes. 

L'nfortunatelj  verj  fen  mines  have  bo  far 
ted  i  he  konimeter,  or  ha\  i  di  ni  exten- 
sive work  with  it,  and  it  will  re  be 
difficult  to  gel  corroborative  evidence.  Mr. 
Innes,  I  understand,  has  only  counted  a 
portion  of  the  samples  taken  on  the  Ferreira 
Deep,  while  during  the  la~i  -i\  months  la- 
has  employed  twodifferi  ul  samplers,  so  thai 
neither  "I  them  has  done  very,  much  count 
mi.  o\  er  in.\  considerable  pi  i  iod,  and  their 
eyes  will  not  vet  have  felt  anj  permanent 
strain.  My  own  experience  has  shown  that 
-i\  month's  counting,  averaging  roughlj  an 
hour  in  mii  hour  and  a  hull  per  day,  lias  had 
-..  serious  an  effect  on  tin-  eyes,  which  there 
i-  everj  reason  to  believe  wera  quite  normal, 
t  li.it  I  urn  ii- > \\  forced  to  wear  glasses.  I 
huve  it  "ii  -'  ;"'l  a  nt  In  rit  \  thai  it  is  due  !•  I 
t  he   microscopic   « 

It    would    p  be    onlj     fair    ii    my 

method  oi  counting  were  mentioned 

The  angular  or  sector  method  •>!  counting 
was  used  for  samples  up  to  h»>  particles  per 
cc..  ainl  the  square  mi  rl  od  for  heavier  sam- 
ples.    It  was  ("iiiid  that  the  angular  mi 
for  1 1  •  - ;  i  \  \  samples  threw   too  big  a  strain  on 
the  eyes  due  to  tin   large  number  oi  particles 
had  to  count .  and  fci  i  ba  ve  1 1^-< ■<  1  a  smaller 
•    than  18°  would  have  meant  increasing 
chances  "t  error.     Artificial  illumination 
was  adopted  and   the  microscope  used   was 

i ii    expensive   one,    but    assuming    that 

icial  light  in.i.N  have  increased  the  -tram 
mi  the  eyes,  and  allowing  another  si\ 
months   for  tins.  till  obvious  that    if 

one  I  'il  w  ithin  a 

l'h-  \\  ill  be  I- I  t"  undertake 

■  lust  counting. 

An    attempt    was    n  nson 

Deep    in  overcome   th.'   counting   difficult} 
The  idea  was  t"  throw  the  spots  magnified 
in  such  an  extent 

w  -  uld     I"'     nt.     si  rain     "ii     the     e.\  ■••-  'I  he 

necessary    apparatus  was  eventually    found, 
hut  a  gri  cperimental  work  was 

isarj  before  results  which  were  at  all 
satisfactory,  were  obtained  It  maj  be 
mentioned  thai  with  the  consent  "t  the 
School  "I  \ln.'-  authorities,  couplings  were 
made  t<>  tit  t I  iik  i  n  to  the  lantern 

II,  nnd  it   h as  hoped  I"  have  l 

,i    demonstrati I    the    method    when    Mi 

Innes   read   his   paper,    but    unfortunately    it 

i   until   m\    return. 
I        apparatus   siinpb 


scopic    itt  ichmeni  t<.  a  lantern  l>\   which  it 
is  possible  t"  magnify,   each   rnillimetet 
tn  as  much  as  .">  ft.   in  diameter.     The  best 
effeel  however  is  obtained  with  a  magnifies 
tiuii  to  ah  in   2  ft.   in  diameter,  the  screen 

used   being  a   s| t   of   Whitman's  drawing 

paper.     Originally,  a  ground  glass  plat 

_  sled  by  Mr.  Innes,  was  used  and  the 
counting  done  from  the  hack  "I  the  plate. 
but  subsequent  experiments  showed  that 
the    particles    were    better   defined    on    the 

ing   paper,   there  being   lifficulty   in 

counting  from  the  from"  "t  the  screen.  The 
advantages  oi  this  method  are  that  there  is 
ii"    stm in      ii    the    ,-•.  etter    id. 

obtai I  "i   the  shape  ..I  the  particles,  and 

the  different  kinds  oi  particles  such  as  nil 
are  easily  differentiated.  The  disadvantage 
is  that  it  requires  two  men  to  do  the 
work,    i.iie    to    look    alter    the    lantern,    the' 

other  to  do  the  i nting.     The  time  taken 

to  count   th.-  samples  is  about   the  same  as 
w  ith  the  nil.  i oscopi      Fin    great  point,  how 
ever,  is  that  it  maj   I  t. •  do  awaj 

with  counting  entirely,  as  one  of  the 
Chamber  ol    Mines   sampl  I,    bj 

running  "it    i  series  "t  photographs  from  the 

n    and    then    judging    the    number   "f 
particles   in  other  samples   h\    comparison 
Further  experiments  are   i  j    on   this 

p.  nut . 

I  have  here  th.-  results  "t  two  "f  the 
monthly  surveys  on  the  Robinson  Deep.  It 
may  he  mentioned  that  it  took  almost  three 
months  t"  make  a  complete  survey  oi  the 
Robinson  Deep  with  the  sugar  tubes,  the 
Me  oft  the  property,  while 

w  it  I  met.  i    it    is    possible    to   make   a 

complete  Burvej,  ever}  month,  as  well  as 
take  about  thirty  samples  ..t  CO,,  the 
sampler  lly  able  to  obtain  the 

results  Cln   the   mine. 

I  M  .  i  Mill  i:     Sum  I  i 

V      a      Particle* 

T\  | t    \' 

rlolman  machines  in  stopes       125         120 
Hammer  stopes  ■".'_'  80 

•  lack-hammer   stopes  ...  20  86 

Lcyiu  52         IKK) 

•  I  vm   \i:i  -IT  ii!: I   UN      Sn:\  I  i 

I        I  ".lit  l<  les 

Tj  pe   ol    H  ork 

I  lot  man  (small  i  ii  182         I"" 

I  l.imuier  slop.s  32             ."iT 

hammer   si,  pes  .".'J          1  |i i 

I..  \  ner  |  development  i  6 1         S22 

Tin    results  gn  en  for  de\  elopmenf 

all     typ.s     ..)     development  with      Leyner 

machines,  as  there  were  not  enough   winzes 

and    i  .is,  .    to   classify    them  separately        It 
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may  be  mentioned,  however,  that  the 
lieaviest  samples  were  found  in  wijizes.  It 
will  be  noticed  thai  the  figures  given  1>\  Mr. 
[nnes  for  reciprocating  drills  are  almost 
identical  with  the  Robinson  Deep  figures. 
The  difference  in  the  figures  for  the  jack- 
hammer  stopes  in  the  two  surveys  is 
probably  due  to  the  fact  that  a  larger 
number  ol  jack-hammers  were  started  up 
during  the  month  .it  January  the  natives 
working  them  being  new  to  thai  type  of 
machine. 

In  conclusion,  I  should  like  to  appeal  for 
higher  status  for  the  dust  sampler,  and  to 
do  this  it  is  not  enough  to  saj  thai  the 
sampler  shall  rank  as  a  shifl  boss  or  as  any 
other  such  official,  but  the  statu--  should  be 
raised  tljrough  the  samplers  themselves,  l>y 
<>iil\  appointing  men  who  have  a  knowledge 

of  the  incidence,  cau-cs  and  history  ot 
phthisis,  and  who  understand  mine  ventila- 
tion. In  this  way  a  small  army  ot  investi- 
gators would  lie  at  work  instead  of  an 
isolated  one  here  and  there. 

1  wish  to  thank  .Mr.  Innes  tor  the  assist- 
ance rendered  me  when  fiist  we  started 
konimetiT  sampling,  and  I  also  desire  to 
thank  the  management  of  the  Robinson 
Deep  tor  permission  to  use  the  figures  I 
have  quoted. 

The  meeting  then  terminated. 

Notices  and  Abstracts  of  Articles  and 
Papers 


CHEMISTRY. 

A  Simple  Method  fob  thf.  Determination  "f 
i  ilcium  Oxide  in  the  Presence  of  Calcium 
Carbonate — "Slake  1  gm.  of  the  lime  sample  in 
a  small  amount  of  water  in  a  graduated  flask  and 
alii  2  gm.  NH,i  1  dissolved  in  150  cc.  55%  CaClj 
solution.  After  frequent  stirring  for  15  minutes 
add  two  portions  of  0'5  gm.  N'H.C'l  1  minute  apart 
during  constant  stirring.  Dilute  the  contents  of 
the  flask  t<>  the  mark  with  the  o">  ,  CaCl.  solution 
ami  titrate  an  aliquot  of  the  clear  solution  against 
0"2  .VHrl  with  methyl  orange  as  indicator." — N. 
HlJSVKl.l),  Tidskrifl  Kem.  Farm.  Terapi,  11,.  14:j-4 
(1917).  — Chemical  Abstracts,  Dec.  10.  1917,  pp. 
3196-7.     I J     G.) 


Modification  of  Pelouzb's  Method  for  Ksti 
hating  Nitrates. — "  In  carrying  out  this  method 
the  weighed  sample  is  heated  with  a  measured 
volume  of  standard  FeSO,  solution  containing  a 
little  free  H  SO,,  and  the  unchanged  FeSO,  esti 
mated  1a  titration  with  standard  KMidi.  solution. 
The  licst  procedure  is  as  follows:  place  10 
.V  FeSO,  solution  and  5  cc.  concentrated    H  SO 

a     flask.     Cool,     attach     an     inverted     condenser  and 

expel   the  air  bj    means  of  a  current   of   ( '( >  .  In 

troduce    the    sample    into    the    (task    and    heat  for 

15-30    minutes.         Finally    cool     the    contents  and 
titrate     with     KMn04.         This    method     has     p] 


verj     satisfactory    and    is    especially    recommended 

Eor  tl Stimation   of   nitrates   in    water  analysts." 

E.  A.  Letts  and  FLORENCE  \V.  Rea,  Proc.  /.'"</ 
Soc.  Edinburgh,  ,;.;,  168-9  (1915).— Chemical  .lb 
stracts,    Dec.    10.    1917,    p.    3191.      U      G 


Determination  of  Carbonates  i\  Loiestoni 
AND  other  Materials. — "The  following  rapid 
method  of  determining  carbonates  in  limestone, 
1  — ,-,  etc..       gives       results      agreeing 

within  025°,,  with  those  "b 
tained  by  standard  method.-  : 
The  acid  reservoir  is  charged 
with  40  cc.  of  hydrochloric  acid 
(sp.  gr.  1- 15).  the  graduated 
stem  of  the  hydrometer  is  dis- 
connected, and  a  10  gm.  weight 
is  attached  at  B.  The  hydro 
meter  is  then  placed  in  a 
cylinder  of  water,  and  the 
depth  of  immersion  on  the 
scale,  C,  noted,  after  which  the 
weight  is  removed,  and  powder 
ed  limestone  is  introduced  into 
the  reaction  eh..mber  until  the 
instrument  is  immersed  to 
exactly  the  same  point.  The 
graduated  stem  is  now  attached, 
and  water  is  introduced,  drop 
by  drop,  until  the  hydrometer 
is  immersed  to  the  zero  mark 
The  instrument  is  now  raised, 
and  the  stop-cock,  D,  is  turned, 
so  that  acid  runs  into  the  re- 
action chamber.  As  the  carbon 
dioxide  escapes  the  hydrometer 
rises,  until  at  the  end  of  the 
reaction,  the  reading  on  the 
stem  at  the  surface  of  the  water 
gives  the  percentage  of  calcium 
carbonate  equivalent  to  the 
carbon  dioxide  in  the  sample. 
A  correction  of  +  or  —  0'5  is 
made  for  each  1°  C.  rise  or 
fall  in  the  temperature  between 
the  two  readings.  The  weight 
of  carbon  dioxide  left  in  the 
flask  is  counterbalanced  by  the 
loss  of  moisture  escaping  with 
the  gas." — T.  F.  Barker,  J. 
Ind.  Eng.  Chrm.,  1917.  .9,  786 
787. — Journal  oi  the  Society  nl 
Chemical    Industry,    Sept.    29,    p.    1006.      (J.    A.'W.) 

Manketh  Xuts  from  South  West  Africa. — 
"  Manketti  or  munkuetti  nuts  are  obtained  from 
the  euphorbiaeeous  tree  (Bicinodendron  Bautanenii, 
Sehinz.)  found  in  the  South  African  veldt.  The 
sample  examined  consisted  of  fruits  |  in.  to  1  in. 
in  diameter  and  1  in.  to  1^-  in.  in  length,  com- 
posed .if  husks  (13%),  mesocarp  (20%),  and  nuts 
67  .  i.  The  kernel  of  the  nut  formed  about  10°A 
of  the  entire  fruit.  The  kernels  contained  4'1°A 
of  moisture  and  57"2%  of  a  bright  yellow  liquid 
oil  giving  the  following  values  :  Sp.  gr.  at  15° 
(  la"  I  .,  0-9281  :  acid  value.  19:  saponification 
value.  191"):  iodine  value.  133'6.  From  a  con- 
sideration of  its  iodine  value,  insolubility  in  alco- 
hol, and  solubility  in  light  petroleum,  it  is  con- 
cluded that  the  oil  belongs  to  the  semi  (living  oil 
group  and  not.  as  previously  supposed,  to  that  of 
;astor  nil.      It   is  not   considered   to  be  particularly 
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suited    for    use    in    paint    or    varnish    manufacture, 
while  many  cheap  vegetable  oils  are  already  avail 
able    for    the    manufacture    of    soft    soap.      Its    suit 
ability  as  an  edible  oil   has  been  shown  by  experi 
ments   of    some    German    investigators   a   few    years 
ago.     Examination    of    the    pulpy    mesocarp    of    the 
fruit    showed    it    to    possess    only    a    moderate    per- 
centage of  proteins.     In  view  of  the  small  propor- 
tion  of    kernel   and   difficulty   of   extraction   of   the 
oil  therefrom,   it  is  considered  that  the  export 
of  the  nuts  to  Europe  would  not  be  remunerative  " 
-Bull.     In, i,     Inst.,     1917,     15,    35-38.—  Joum 
thr  Society  of  Chemical   fndustry,   Sept.    29,    1917. 
p.    1019        I     A     \\ 

METALLl    It'.'i 

'  iitiMM-.'  I    npai  ison 

,,t     Miami    laj     between    rolls,    Chilean    mills,    and 
rlardinge  mill-      The  Sardinge  in  this  case  yielded 

i  he  more  advantag is   prOdui  t.     B  ei  haps 

the     n  ade,     but     their 

i  pro'  ini  ■ 

tin it   ■    eeptionally   free  from  clayey,  or, 

broadly  speaking,  colloidal  On  the  other 

hand,    while    rolls    tend    to   choke,    as    they    did    al 

Miami,  fr too  large  .i  percentage  of  primary  col 

lends,    they    'I"    liol     produce    as    much    - ndan 

colloidal   material  as   results  froi  et-grinding 

of   ore    in   othei    types    of   comminutors        This    is 

fiartly   for  the   reason   thai    the   timi  cl    is 

irief.   partly   be  method   of   applying 

crushing  force  involvi  'in_.  and  finall}    1" 

is  entirely  avoided.     It  is  infc 
ing  to  note  that  the  ball-mill,  as  exemplified  bj  the 
Sardinge    machine    in    the    trials    made   at    Miami, 
yielded    appreciably    less    pulp    of       200-mesh    size 
t  han  the  '  'nilean  mill.     Thi     indii  ab 
Vlthough  pre  eminent  ball  mill 

ie  east  ntialh    n   granul 

It  is i   point,     inci    pi  ai  I  I  iom  rt  difl 

opinions,  but   it   Beems  that  the  effect   in  .i  ball  mill 
due    mainly    t"    what    has    Keen    called    'radial 
crushing,'   in   which   respect    it   resembles  the 
of   rolls,   differit  in   many   respects   in 

thi    mode  of  application  of  that    principle.     I 
in;;  bj    impact   ii"  doubt   takes  place  t"  some  extent 
in   Ii. ill  mills,   especially    in   those  adapted    for   rein 
lively  coarse  crushing,  but  the  load  of  balls  at  any 
moment     i  i  ptionallj     rigid    muss,    and    is 

caused   to  move  "iilv   by   disturbance  of   the  equili 
brium  when  the  mill  is  revolving.   The  result, 
tendency    <m    the   part    "f   each    ball   t-> 
around    its   neighbnui         The   ore  ds 
en  the  ba  lis  an 

Within  i  he  m 
balls  there  can  '"■  no  impact  ol  one  against  another, 

tnd  thi    i t  thai     hearing  might  come  into  play 

il   dd  hi  F  bal    cutl  rather  t  han 

it    i  he   al i  of  ore-particli  be  1  he 

.  i  planat  ion   of   the     ■  Ffect  in  I  he   ball  null. 

I  than  «lien 

i  In-   work    i-   'I ■   in   ■  >   '  'hilean   mill      1 1 

imt 
if  the  kind  of  produ 

nf   metal, 

and   the  differe mn>    i  tent   in 

the    i  treatment 

I  f  i la)     •  ere  an  abundant 
important    to  eliminate   1 1 

from  the  crusher,  it   is  conceivable  tli.it  the  Chilean 
mill   would  ptability 

The  object   nt    Miami  as  at    all   plants   when 


nnd   for   flotation,   is  t. ■   produce   as   large   an 

gly    fine    material    as    possible 

Mr.    Rickard    points   out    that    the   decrease    in   the 

the  tailii 
Miami   accurately   follows   the 
.-ize    "f    the    particles    'until    below    200-mesh    the 
■  i_v  of  sulphidi  '  '<"\   ■  "in 

plete,   and   the  cause  of  the  loss  in  the  tailing   be 
comes   due    predominently   t"  the   inability   t.. 
the  oxidized  mineral.'     Mi  states  that 

produce   the    maximum   amount   of 
material    i-  and   200-mesh.'     The   product 

-h  shows  i in ■ ,    undei   ■Jim  mesh,  and 
although   30-9      "t   the  total  pulp,  oi  I   the 

i.ii  mesh,   is  classed   as     slime.'   it    is  certain   that 

mi   extremely  rti f   this   is   actually 

granular,  and  hence  pecially  well  adapted 

t"  yield   i  high  n  lulphioe  bj  flotation 

The  this   is  that    sulphides   reduced 

so  line  n.-  t"  approximate  the  condition  "f  sui 
from     gel  i  olloids, 
nable    to     successful     treatment     bj 
notation,  since  they  are  readily  taken  up  and  held 
in   the   interface 

part   from  any  influence  it 
may  exert   in  emulsification,  is  a  deterrent,  shroud 

ing    the    m ral    particles,    and    preventing    them 

reai  hing   the   ii  'hey    would   be 

ind  lifted  to  the  surface  by  the  bubbles.  The 
action  "f  the  hall  mill,  as  shewn  in  the  operation 
of  the    Miami   plant,   is   interesting   in   tl 

lelded  a  hi(  comminu 

ith  the  production  "f  ,i  less  amount  of  slime." 

1/     ing  nnd   ?cii  ut\  I      ■  '  I  rom  an   Edit 

note  "ii  an  article  on  the  Milling  of  Miami  ''re.  h\ 

I     II    Rickard  in  the  sami      iui      Oct   bei  20,  1917, 

II     l:     \ 

Im  -i  n    Bauxiti    i"i     Ftjrn  i  In    .i    ie,  ,ni 

if   I.,,  Cerambique,   M     \     I  ribes 

the  following  method  of  preparing  bauxite  for  fur 
nine  lining  and  crucibles:     A  mixture  ii 
.f  one  part  of  anthracite  and  three  parts  of  baaxiU 
of   .in   average  n    of  about  imina. 

In       iron   sesqui  oxide,  and   in      silii  a.  ni"i.-t 

-  from  the  quarry.  The  m.i-s  is  charged  inte 
a  furii.n  e  lined   with  rahly 

i   bauxite,   and   previously  heated   with  anthra 
i i r    being    blown    through    the    charge    at    an 
initial  pressure  "f  about    10  in    watei    gauge,  rising 
afterward,  the   depth 

though  160  in.  i  isual  maximum    The 

temperature   rises  quicklj    and   the  sudden   \." 

i    in    the    1   IUJ  '  it    to    break 

nulate,   while  the  aluminium  i 
produced  burns  ■  •  •  •  •  1  raises  the  charge  t" 

i     ind  the  iron,  redui .  .1 
by    tl  pelled    by    the   air-blasl 

,,    ,,f    sparl         '  -    continued    in 

-in  plus  anthrai  ite  and  1 1 

fused  muss,  which  can  then  I"  d  from  the 

furnace  and   ground,  mixed   wjth  crude  oi   calcined 

bauxite  as  a   binder,   moulded,   dried,   and   Bred   in 

If   the   fusion 
i  foi  meil  quicklj  ,  -i\ .  in  al  houi  s,  the 

■.ill   be   highh    ; 

facilitate    grind 

baux  '  tory  matei  ■  il   itat<  d  to  I" 

thstanding    a    ' 

i       .t   mixed  me   material 

,,   by   magi  ation,  and   with 

i    and   quicklime,    the   lattei    forming   •>    bindai 
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of  silicate  of  lime.  Mixed  with  bauxite  the  product 
is  hard  but  porous,  and  forms  a  suitable  lining  for 
reverberatory  or  other  furnaces  heated  with  liquid 
.  .seous  fuel." — Mining  and  Scientific  Press, 
V        3.  1917.  p.  651.     (H.'R.   A 

man  Ikon  Obe  Supplies. — "  The  third  meet- 
ing of  the  Verein  Deutscher  Eisen  und  Stahl  Indus 
trieller  since  the  beginning  of  the  war  took  place 
m  Berlin  on  December  9.  under  the  presidency  of 
Heir  Wilhelm  Meyer,  and  is  reported  at  length  in 
tin'   German    newspapers. 

French  Iron  <>r<  Mines. — The  report  proceeds  to 
state  that  the  iron  and  steel  industry  demanded 
the  retention  of  the  possession  of  the  iron-ore 
basins  of  Briey  and  Longwy.  which  were  necessary 
to  supplement  the  German  iron-ore  mines:  the  life 
of  which  was  estimated  at  only  from  4  to  .5  decades. 
Enemy  countries  knew  that  if  the  basis  of  German 
iron-ore  supply  was  not  extended,  after  the  lapse 
of  fifty  years  the  Germans  could  no  longer  carry 
on  war  with  German  iron,  but  would  be  handed 
over  unconditionally  to  the  enemy.  Of  no  less  im- 
ince  was  the  protection  of  the  inland  market 
from  foreign  competition  by  an  approved  Customs' 
policy.  The  Customs'  tariff  existing  since  1902 
was  out  of  harmony  with  the  requirements  of  a 
constantly  developing  industry,  particularly  in 
reference   to  highly-finished   products. 

Fntur'      Exh  •     On      Resources.-  Prof. 

Krusch  (Councillor  of  Mines  presented  a  paper  on 
the  question  of  how  far  the  German  iron-ore  mines 
would  be  able  to  supply  the  ironworks  after  the 
The  author  first  stated  that  out  of  the 
19,800,000  tons  of  pig-iron  made  in  the  year  pre- 
ceding t lie  war.  the  blast  furnaces  were  dependent 
upon  foreign  ores  to  the  extent  of  about  50 
whilst  the  whole  of  the  700,000  tons  of  manganese 
had  to  be  imported.  He  then  referred  to 
geological  investigations  which  he  had  carried  out 
in  conjunction  with  Prof  Beyerschlag  in  relation 
to  the  still  remaining  inland  deposits  of  iron  ore. 
Taking  the  output  of  the  mint-.-  hitherto,  and 
i in.'  a  natural  development  of  mining  without 
artificial  restrictions  in  the  production,  the  follow 
ing  results  were  obtained  : — The  deposits  in  Lor- 
raine, which  yielded  211  million  tons  in  1913. 
would  only  last  for  about  a  further  45  years;  those 

in    the    Siegerland    spathii     ore    district    (2,700, 

tons  in  1913).  reckoned  to  a  depth  of  1,300  meters. 
would  last  12  years:  those  in  the  Lahn-Dill  region 
[1,100,000  tons' in  1913)  would  continue  for  66  years 
for  red  ore  and  32  years  for  brown  ore.  These 
three  principal  districts  furnished  about  25.000,000 
tons  out  of  the  total  production  of  27.000.000  tons, 
the  possible  output  of  the  other  localities  supplying 
the  balance  of  2,000,000  tons  being  of  a  limited 
nature  also  for  the  future.  Under  these  circum- 
stances German  iron-ore  mining  would  be  exhausted 
in  about  50  years  and  the  country  would  then  be 
entirely   dependent    upon   foreign   supplies. 

The    author    proceeded    to    inquire    as    to    whether 

certain    native    ore    deposits    could    be    regarded    as 

es   in  the  case  of  a   future  war,   and   came   to 

a    negative    conclusion,    having   regard    to   the   great 

consumption  and  the  quality  of  German  ores.     The 

■i-   therefore   dependent   upon    foreign   de- 

in    order   to    guarantee    its   supplies,    and    the 

most     important    country    in    this    connection    was 

e,    which    posses-.-. I    2,600.000, tons    in    the 

district  of  French  Lorraine  alone.  In  Normandy, 
Anjou  and  the  Bretagne  the  ore  deposits,  mostly 
proved  by  Germans  shortly  before  the  war.  amount 


.000    tons,    whilst    with    the    smaller 

its    in    the    Pyrennees,    Pong.. id.    Algiers    and 

Tunis,    th.      iggn     ite    reserves   of    France    totalled 

'  -'00. ions.     (l„  the  other  hand,  the  German 

deposits  only   tot  died   2.300,000.000  tons  of  an 

■nt  of  30'  t..  :;:.  whereas  the 
French  deposits  ranged  from  IS  to  '.o  ,  As 
France  only  consumed  in    1013  out   of 

a  total  production  of  21.500,000  tons,  that  country 
was  incomparably  more  favourably  situated  than 
Germany,  and  was  consequently  aide  t..  surrender 
without  damaging  her  o.wn  industry  the  quantity 
which   Germany   lacked. 

The  paper  also  referred  to  the  necessity  for  sup 
plies  being  derived  from  the  Russian  district  of 
Krivoi  liog.  Poland,  Sweden  and  Norway,  and  sub 
mitted  that  a  share  should  also  be  secured  in  the 
extensive  and  valuable  ore  deposits  in  Brazil.  In 
conclusion,  the  author  contended  that  in  connection 
with  the  peace  negotiations  account  should  be  taken 
of  the  imperative  needs  of  the  German  iron  and 
steel  industry  in  the  matter  of  ensuring  the  supply 
of  iron  ores,  including  manganese,  as  upon  these 
it  jiiirements  depended  the  existence  of  the  in- 
dustry,   the   State,   and   the   nation. 

The  opinions  of  the  author  were  unanimously 
ted  by  the  meeting,  and  a  memorial  was  pre- 
pared showing  why  the  possession  of  Briey  and  • 
Longwy  should  he  permanently  retained,  and  the 
imparts  of  tfussian  iron  ore  and  manganese  also  be 
guaranteed." — Iron  and  Coal  Trades  Review,  Jan. 
4.    lflls.   p,    11,      (E.   M.   W.i 

MIXING. 

Pbacth  \i.  Woon  Preservation.—"  The  question 
of  wood  preservation  at  the  present  time  is  of 
greater  interest  to  the  coal  operator  than  ever  be 
fore,  because  of  the  scarcity  and  high  cost  of  steel 
in. I  concrete.  Where  rapid  construction  is  required, 
timber  is  being  used  in  large  quantities,  and  it  is 
Eying  to  note  that  most  of  the  larger  mining 
companies,  as  well  as  a  great  number  of  indepen- 
dent operators,  are  finding  it  worth  while  to  pft- 
serve  all  their  permanent  wood  construction  against 
decay. 

Various  time-tested  methods  that  have  been 
found  capable  of  at  least  doubling  the  life  of 
timber  at  a  low  cost  are  being  utilised,  thereby  not 
onlj  eliminating  repair  timber,  but  also  conserving 
our   forests   for  years   to  come. 

The  method  of  preventing  decay  is  well  estab 
lished.  All  investigations  have  shown  that  this 
disease  may  be  forestalled  by  the  permanent  dis 
infection  of  the  wood  with  an  insoluble,  non-vola- 
tile antiseptic.  The  injection  of  creosote  oil  under 
pressure  has  been  the  usual  means  employed  to 
preserve  ties  and  wood  blocks  used  in  railroad 
track  and  street  paving  where  wear  and  teai  are 
severe   and   deep   penetration   is   necessary. 

For   most   mining  work,   however,   timber   treated 

by    the     prcssure-creosoting    method     has    not    been 

found   practical   oil  account  of  the  delays  in  getting 

deliveries    of    treated    timber,    the    initial    high    cost. 

and    the    fact    that    the    inflammability    of    freshly 

ted    timber   is   too   great.      After  careful    inves 

tigation  of  this  subject   by  many  authorities,  it    was 

shown    upon    analvsis    that    the    only    part    of    the 

reos.it.     ..il    remaining    in    pressure-treated    timber 

after    several     years'     exposure    shows    no    volatile 

i    under   275   degs.    Cent      After  being  treated 

with    creosote    under    pressure,    borings    taken    from 

timber  that   has  stood   in   the   weather   for  a   period 

of    lo  w   that   practically   none  of   the   ereo 
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note  distilling  undei    -  remains  in  the 

In  treating  mining  timber,  therefore,  the  solution 
of    the    problem    is   to   use   only    that    part    of   the 

»te  "il  thai  is  taken  "ff  above  the  tempei 
ul  ■l~'i  degs    i  ■nt  .  and  to  simplify  the  method  of 
application   so   that   the   timbers   can   be   treated   at 
the  mines  .without   delay  and  at  a   minimui -i 

The  method   ol   applying   the   preservative  to  the 

ood  should  l»  nlj   aftei  sidering 

factors  as  to  quantity   of  timber  to  be  treated,  the 
.mil    seas. 

estimated    life  of   th al   mine    where  the   timber 

be  used. 

The  open  i  at    mel  bod,   ■•■  hii  l>  i  oosisl  s  in     mn 
ing   the   timber,   aftei    framing,    in    a    bath    ni    the 
■  p|    heated  to  at*  niling  point 

of  water,   i-  capable,   when  properly  can 
lengthening   the   life  of  timber   to  the   point 
i    fail     through    wear   and    tear.      I  on   Df 

the  i   '"i1     bould   be  increased   in  proportion  to 

the   dimi  n  ion  -    of   t  he   t  imbei       Rough h    spec 
this   is  about    10   minutes    foi    timbers   up   to   2   in 
in   tli.  ind    increases    five   minutes   for   each 

inch  in  thickness  greatei   than  that. 

I  imber  that  is  onlj  partialh  seasoned  should  be 
mmeraed  longei  in  ordei  to  allow  the  preservative 
tu  displace  part  of  the  moisture.     It  is  not   impos 

Bible  tu  treat  partially   seas ••!  timber  bj   open-vat 

immersion  it  the  propel   preservative  is  used.     Since 
the   oil   most    suitable   contains   no   tarry   mattei    t.. 
seal   the   pores,   complete   seasoning   maj    I 
after   treatment    the   same   as   in    untreated   til 
li    is   well    known,   however,   that    t..   imprisoi 
in  green  timber  by  a  Rim  of  tarrj    matter  or  paint 
will  hasten  drj   rot. 

By    framing    the    timbers    before    treat 

..  net  ration         ;i d    b  here    it    i  -  eded 

that    is.  at    il nds  and   tl ta     thus   protecting 

most    thoroughly    the   parts   that    rol    I  i  -        I  imbei 
for    long-lived    developments   should    tx 

pen   vat,  espei  iall)    where  it   is  t..  be  used   for 

tipples,   mail  and   similar  purposes 

The    ■  qu  pment    ir;     I pen  vat    treating 

a     impli    and  ea      of  operal that   mam 

panics  have  portable  vats  for  this  purpose,  shifting 
them   from   place  to  place,  and   treating  ties,  tipple 
lumber,    and    timber    fai     various    eonstructioi 
i  eq'uired. 

The    usual    form    of    portable    vat    consists    of    a 
rough  wooden  bos  oi  trough,  into  which  a  tin  lining 

retain  tl il 

This  a    length   sufficient   to  accommodate 

a  ted,    is    wide    enough    to 
e   about    three    timbi  side,    ai 

approximately   18  in    deep       \  drain  board  is  fitted 
up  to  slope  int..  one  ride  d!  this  vat  -    this 

i  he  i  imbei  d  aftei    immei  sion,  thus  allow 

ing  the  excess  oil  to  drain  back  into  the  vat.      ["he 
.li  ni    boat  .1    iei  i  •      n   double   put  pose,   as   it    n 
..   good   roof  for  the  lot  in   usi 

A  heat  sufficienl   to  maintain  thi    temperature  of 
1 1...  bath  at  212  di         Fabi     in     ummei   oi    n  int<  i 

obtained    bj     ans    ol 

through  a  system  ol   pipe     placed    ,i  the  bottom  of 
t  hr  vat.     It  a  small  den  ick,  w  ith  n  i  rab 
■  added  to  the  equipment,  it  will  I"'  found  ol 
use,     By  the  method   ju  I   de  cribed,  three  oi 

n   i  an   easily    treat    from   5,000   t..    10,000   board 

feet   ..t   timbei    pet   day, 

The    troatmenl    ol    structures   alreadj    erected    or 

n    pi ..t    erection    if    nfti  . 

ng    the    timbois    with    tl  itive, 


which  should  preferably  be  heated  in  cold  or  damp 
weather.  The  joints  are  coated  thoroughly  liefure 
the  timbei  ted,  and   when  built  the  whole 

struct  en    a    thorough    painting    with    the 

preset  t  it 

Power   spiaying   machines   will    be    found    ad  van 

tensive   work,  simc  they  save  labour 

Many    operators    who   have 

employed    the   brush-treatment    method    have   found 

that   the   life  of   their  structures  has   thereby 

ed.     1 1. ml.  least,    may    be 

expected  of  timber  that  has  Keen  thoroughly  brush 
.I    with    a    high-grade    preservative    oil."     \\ 
K     II....     '  oal     lot      i  .-liiiiii   i : .I,,,,!,,,,,.    \.,\     ■>. 
1917,  p    sis      (E    M     \\.) 

M  [SI   KI.I..WI 

\ i    i"i:    Fuel.     "Considerable  attention   is 

paid    in    Australia    to    the    question    of    the 
production    of    fuel    alcohol    and   ..f   engines 
adapted    to   iti  die  first    progress    report    ol 

the  ipei  committee  appointed  :•>  the  Common- 
wealth Advisory  '  ommittee  ol  Science  and  In 
dustry  t.,  investigate  the  subject  has  just  reached 
this  country,  as  also  has  ,i  report  written  by  Mr 

W      I       l|. .we.    the    chemist    t..   the    South    Australian 

Department  of  chemistry,  and  published  as  Bulle- 
tin No.  B  ..f  that  department.  Thi  sports  run 
mi  closely  similar  lines,  the  main  aspects  of  the 
problem  with  which  they  deal  being  the  design  and 
manufacture  of  the  engine,  the  supply  ol  alcohol, 
ami  the  methods  of  denaturation. 

The  committee,  Like  Mi  agin  with  a  dis- 

cussion  of  the  advantages  of  alcohi  I  j . - 1   fur 

rial  combustion  engines,  ami  proceed  to  explain 
the  reasons  that   have  decided  them  t •  >  devote  their 
attention   primarily   to  the  design  and  manufacture 
ttionary   rather  than  in.it'. r  .ar  engines.    They 
.  oneidei     t  hat     much    can    be    d   ! 

I pl<  ..hnl  as  a  fuel  by  exhibit 

ii_*  alcohol  engines  at  work  at  agricultural  shows 
and  other  exhibitions  in  Australia,  and  they  pr.. 
pose  either  t..  purchase  or  to  have  constructed  an 
engine  or  engines   f#i    den  In 

5e<     ■  ny  of  the  Alcohol  Motor 
Fuel   Committee  "f   the    Imperial    Motor    Transport 
Council,   who  are  co-operating   with   the   Australian 
Committee,    "ill    be    glad    to    receive    at    '.v.\.    8t 
Jami        -  London,   S.W  I  .  any   available  in 

formation  as  to  the  cost  of  effii  ient  alcohol  en 
and    the     probable    due    oi     delivery.       A     small 
nary   engine  of   5  to    10   h  p.    would   be   pre 
f erred,  but  if  it  is  impossible  t"  obtain  delivery  of 
a   suitable  ■   comparatively   earl]    dat)    ■' 

i  ompli  '■  el  I  plan  might  !»■  purchased  ■  iUi  ■» 
.lew   to  the  engine  being  constructed   in   Australia 

Production      It.  the  opinion  of  the  committee  the 

supply  ..f  alcohol    is   likelj    to   prove  •<   much   more 

difficult   problem  than  the  desi  for  its 

usi       I  hi  conomiral    source   for   its   produi 

■  iid  to  be  molasses,  but  even  if 

supply  "f  in. .lasses  in   Australia 

it  would  be  sufficient  for 

the    supph     of    only    about     1,000,000    gallons    per 

annum,    whereas    the    annual    import  I    «re 

n    the    neighbourhood    of    17,000.000    gallons      The 

average  quantity  of   molasses  nelly   in 

Australia    foi    distillation    iv   about    50,000   t..i 
which    ahont    12,600    tons    are    now    use. I    f..r    that 
purpose      The    remaindei    is    Isrgeh    wasted      The 

ue-.  nt    pri I  alcohol  produced   from  molasses  is 

about    i-    9d    ■  gallon,  -s  store  in  Melbourne      It 
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appears  unlikely  that  any  considerable  quantity 
ran  be  made  in  Australia  from  either  raw  nr  waste 
materials  not  at  present  utilised.  The  most  in) 
portant  of  these  materials  are  waste  timber,  grass 
tree,  prickly  pear,  waste  fruit.  and  straw.  The 
prospects  'if  producing  alcohol  from  cellulose,  such 
as  waste  timber  or  straw,  on  a  profitable  basis  do 
not  seem  encouraging.  Failing  the  utilization  of 
raw  or  waste  materials  it  will  be  necessary  to  grow 
special  materials  for  the  purpose.  Of  these  the 
committee  regard  maize,  wheat,  bailey,  potatoes, 
and  beet  as  the  most  promising,  though  they  are 
not  yet  able  to  give  particulars  of  the  cost  "f  manu- 
facture  from   these   si  nines. 

Mr.  Rowe  thinks  that  in  Smith  Australia  potatoes 
offer  the  best  prospects,  but  he  points  out  that  the 
crop  in  the  best  years,  about  S3. 000  tons,  even  if 
all  converted  into  alcohol,  would  yield  only  760.000 
gallons,  or  less  than  half  the  present  consumption 
of  motor  spirit   in  the   State 

Denaturation. — The  committee  state  that  the 
dcnaturants  at  present  required  for  industrial 
methylated  spirits  (2%  of  wood  naphtha  and  i, ",, 
each  of  pyridine  and  mineral  benzine)  cost  l'74d. 
per  gallon  of  alcohol,  and  they  regard  an  alteration 
in  the  regulations  as  desirable  if  alcohol  is  to  be 
available  at  as  low  a  price  as  possible.  Their  sug- 
gestion that  1%  of  pyridine  only,  which  would 
reduce,  the  price  of  denaturants  to  0'9d.  per  gallon 
of  alcohol,  would  suffice  has  not  been  approved  of 
by  the  Excise  authorities.  They  are  collecting 
data  with  the  object  of  finding  a  cheap  and  efficient 
denaturant  which  can  be  produced  in  Australia, 
and  they  express  the  hope  that  the  authorities  will 
deal  with  the  whole  question  in  a  liberal  spirit, 
since  otherwise  artificial  restrictions  in  the  way  of 
the  extended  use  of  industrial  alcohol  will  be 
greatly  increased. 

Mr.  Rowe  also  insists  that  the  first  step  towards 
the  production  of  alcohol  on  a  large  scale  is  a 
revision  of  the  Excise  regulations,  so  as  to  provide 
a  system  of  methylation  better  adapted  fo  a  motor 
spirit  than  that  now  in  use.  He  suggests  that 
il  or  petrol,  or  both,  should  be  allowed  for 
methylation  purposes,  and  that  the  redistilled  con- 
densate from  Pintsch  gas  manufacture  would  make 
a  cheap  and  effective  denaturant.  This  iiquid  con 
tains  a  large  proportion  of  benzol,  and  like  it  will 
mix  with  alcohol  in  all  proportions.  It  would,  he 
says,  certainlv  fill  the  bill  as  far  as  nauseousness 
is  concerned,  and  it  is  a  powerful  fuel  as  well." — 
Time*  Engineering  Supplement,  Sept.  28.  1017. 
(H.   R.   A.) 


other  respect,  except  in  colour.  There  is  no  track- 
ing nor  distortion  of  any  sort  :  (3)  in  most  cases 
sulphide  may  be  present  m  concentrations  up  t..  I 
gm.  per  litre  without  causing  the  tensile  strength  to 
fall  below  the  IS.  Government  specifications;  (4) 
certain  results  indicate  that   a  colloid   is  formed   bj 

the    acti f    sodium    sulphide    on    the    iron    in    the 

cement;  (5)  based  on  the  results  of  both  chemical 
and  physical  observations,  the  following  explana- 
tions of  the  decrease  in  tensile  strength  are  offered  : 
(a)  The  precipitated  coll. .id  forms  films  of  inert 
material  through  the  cement  and  interferes  with 
the  cohesion;  IM  When  the  colloid  is  precipitated 
a  portion  of  the  dissolved  calcium  hydroxide  is 
removed  from  solution  Since  the  latter  substance 
is  a  very  important  factor  in  the  strength  of  cement. 
the  strength  will  be  lowered  when  some  of  it  is 
removed  :  (fi)  It  is  probable  that  other  factors  in- 
fluence the  effect  of  sulphide  on  cement.  Among 
the-.'  are  the  fineness  of  the  cement,  the  tempera 
ture  at  which  it  is  mi  veil,  the  proportion  of  water 
used.  and  the  amount  of  dissolved  calcium 
hydroxide." — Mining  "»</  Scientific  Press,  Nov.  17. 
1917.  p.   72o.      lH.    R.   A.) 


Effect    ok    Sulphide    on    Cement.-  "Cement    is 

materially  affected  by  the  presence  of  sulphide, 
whether  in  the  original  material  or  in  the  water 
employed  for  mixing.  .J.  ( '.  Witt  has  conducted 
elaborate  experiments  on  this  subject  under  the 
auspices  of  the  Bnreau  of  Science  at  Manila,  Philip- 
pine Islands.  His  conclusions,  printed  in  the 
PhUippint  Journal  "/  Science  (Vol.  0.  sec.  A.  No. 
6]  are  that.  (1)  The  setting  time  of  cement  is 
greatly  modified  by  the  presence  of  sodium  sul- 
phide. With  low  concentrations  the  set  is  retarded. 
but,  after  reaching  a  maximum,  further  addition- 
accelerate  the  set.  In  general,  the  cements  highest 
in  iron  content  are  most  sensitive  to  this  influence  : 
'_'  there  is  a  decided  decrease  in  tensile  strength 
The  percentage  loss  varies  with  the  concentration  of 
the  sulphide  and  with  the  iron  content  of  the 
cement.        The    briquettes   appear   normal    in   every 


Tin    Alteration  of  Dolomite   nk.u-    Potcieter.i 

Rl  -i. — "A  succession  of  geochemical  changes  are 
suggested  to  account  for  the  removal  of  Mg  from 
a  dolomite  and  its  enrichment  by  Ca.  The  follow 
ing  method  of  discriminating  between  dolomite 
and  calcite  is  given:  Place  the  rock  in  hell. 
solution  until  the  calcite  is  stained  light  brownish 
yellow  :  wash  under  the  tap  till  adhering  FeCI, 
is  removed.  Allow  to  dry,  and  expose  to  H..S.  A 
black  stain  is  formed  where  calcite  was  present." 
— R.  B.  Young,  'I' run-.  Geol.  Soc.  S.  Africa,  Hi, 
57-61  (1916.—  Chemical  Abstracts,  Dec.  10.  1917, 
p.    3216.     (.1.   G.) 


I. ikk  ok  Cast  Iron  Pick. — "Cast  iron,  especially 
in  the  form  of  pipe,  seems  to  last  longer  than  any 
other  form  of  steel  or  iron.  Some  remarkable 
records  have  been  reported.  There  are  records  of 
pipe  in  use  in  Europe  for  over  '_'00  vears.  In  this 
country,  and  particularly  on  railroads,  such  long 
time  service  is  not  recorded  because  of  the  limited 
time  that  these  pipes  have  been  in  use.  In  the 
early  years  of  American  railroads,  water-service  was 
given  with  pipes  of  less  than  3  in.  diameter  and 
the  use  of  cast-iron  pipe  in  consequence  was  limited 
to  cases  where  3  in.  or  larger  pipe  was  used.  In 
stances  of  installations  of  cast-iron  pipe  were  recent- 
ly made  the  subject  of  study  on  the  Illinois  Central 
railroad.  The  life  of  several  of  these  lines  has 
been  traced  to  the  present  time.  The  most  interest 
ing  is  that  of  a  pipe-line  laid  at  Centralia.  Illinois. 
in  1855.  This  was  of  4  in.  cast-iron  pipe  approxi- 
mately 10.000  ft.  long.  After  12  years  of  service 
it  became  inadequate  for  the  increased  consumption, 
and  upon  examination  it  was  found  to  be  heavilv 
encrusted.  Efforts  were  made  to  improve  its  capa- 
city by  cleaning  it  and  relaying  a  part  of  it  with 
clean  out  boxes  at  intervals  of  100  ft.  This  pro 
vided  only  a  temporary  relief  and  the  following 
year  about  5,000  ft.  of  the  line  was  taken  up  and 
re-laid  with  8  in.  pipe,  which  is  still  in  service 
after  being  in  the  ground  19  years.  The  1  in.  pipe 
relieved  at  Centralia  was  re-laid  in  1868  at  Ramsey, 
Illinois,  where  it  rem. line. 1  in  service  until  1903, 
when  it  again  became  too  small  for  the  demand  and 
was  replaced  by  0  in.  pipe.  Since  that  time  the  old 
I  in,  pipe  has  been  used  at  various  places,  princi- 
pally   a-    drains,         Another    installation    of    which 
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aathentic  records  are  available  is  one  of  7,500  ft.  "1 
I  in  cast-iron  pipe  at  T ^ i 1 1 1  < -  Wabash  river,  laid  in 
L857.  This  remained  in  service  until  July. 
when  it  was  replaced.  The  old  pipe  was  stored  at 
Central ia  until  1895,  when  portions  "f  it  wen-  re-laid 
at  that  place  and  at  Effingham  and  at  Big  Muddy. 
I'll.-  installations  at  the  last-named  places  have 
-inc.-  been  removed  but  tin-  pipe  at  C'entralia 
in  service  No  Bign  of  paint  can  I"-  found  on  the 
time   and   apparently    n 

i ii    painted."     Wining   ■  <»'/    Scientific    /v.... 

24,    1917,   p    764.     (H.    R.    \ 


OXACETYLENE    W'n.iiin   Joint    in    Steei     Plati 
I  series  of  tests  of  th  ..acetylene 

ed    joints   in    mild   steel    plates   has   been   com- 
pleted   bj    thi     Engineering    Experiment    Station   of 

•  i  ,     I  .!;,    ol     I  Uinois,     -  iys    the    /■.'/•  ctrician. 

Specir  plied   by  the  Oxweld   Acetylene 

Co.,  of  I  '  !  '     made   in   i 

oi   the  Station  at   Drbana  under  three  condi 
ad     "   U  nsion    (in   a 
/,:    repeat)  d   load   (bending),  ami 
mpact   in  tension   (in  a  drop  testing  machine). 
Foi    joints  made  wnli  no  subsequent  treatment  after 
encj    foi    statii    r 
i  1,,    be    .ill" ut     II"1        for    plates    i    in.    in   thick 
9d  t..  decrease  for  thicker  plates.   For 
lie     .Hi,  leney    i.f    the    material 

in  the  joints  welded   with  no  subsequent   treatment 

was  found  t"  !"■  no  greater  than  75%.     The  joints 

trengthened    bj     working    the    metal 

,  elding   and    wen     •  eakened   bj    annealing   at    sun 
i        I-,,,    static  tests  and   for   repeated   si 
the    joint    eiiieien.  \    sometimes    i  100  ,   ;    the 

,n,,  i,. hi  \  "i  the  material  in  the  joint  is  always  less 

I  hi     indi,  ,,,..    thi    bi  1 1    iity  of  building  up  the  weld 
to  ;,  thii  kne      greater  than  that  of  the  plati        ["hi 

iM I ,  ict  '  hat    nxacetj  le .'.elded    joints 

decidedl)      weaker     under     shnek     than     is     the 
original   mati  rial  :    for  ji    i  d    with   no  sub 

sequent   tr  latment   tl  h  under  impact   seeme 

to    De    abl    i'     ,l    't       I    the    material       The    results    of 

t(  ,  have  '"  in  PUD'  "'''  as  Bulletin  No  98 
of  th<  En  nei  ring  Experiment  Station,  copies  oi 
which  in av  be  ithoul   cost  by  addn 

Mr    i      l:     l:  ,  hards.   Direi  tor,   1  rb  ma.   Illin 
/„,/,„„     Engineering,     March     28,     1918,     p      163 
I      \     \\ 


Abstracts  of  Patent  Applications. 


iil  when  the  drill  is  at  work.  The  back  head 
of  the  drill  is  constructed  with  a  rearward  exten 
sion  rod  to  form  a  coi cting  membei   between  the 

lie    drill     n  ith     the     rear    end     of    the 

cradle      Th,    front  ami  rear  parts  of  the  crad 

,  ,-,  teil    bj    means   ,,f   side   rods.     The   sidi    rods 

are  mounted  on  which  supports  the  cradle 

hut  which  ean  slide  through  the  saddle  pieo       The 

-.oldie    ,iii  ies     a     feed     nut  :     and     t  lew  . 

which   is  rotatably   supported   bj    the   back   portion 

uf     the     era, lie      works     thloll-J]      the     said      feed     nut. 

The   feed   nut   has   an   extension    wh  as  a 

in, mii-    I nnecting    th,     saddle    to    a    Blotted    mi 

link-shaped  arm  or  bar  bj  means  ol  which  both  the 

,  i  adle   and    drill    are   suppoi  ' 


in i  i;        i  ram  i       Evam      Moss         Vpparatus     foi 
solid    hi:''-  i    fluids 

from   fluidi      17.8.17. 
This  appl  to  apparatus  for  remo\ 

i      liquid  or  gai  oi    fluid 

Buids  of  differenl   bj 
ties,  and  coi  th  inwardlj   di  p 

baffle    oi    i""  kel     for  1 1 Ilei  tion  of  the  material 

b    bi     epai  iied 

160.18      Ingersoll    Rand    Company,     [mprovements 
,,,    and    relating   to   rock   drill   cradles  ami    the 
like.     13.3.18 
Tin-  applii  ation   relati     to   improvement*  in  ami 

hill     ,r.o I;,  iallj 

mounting,    and     i-    primarily    designed     for     fluid 

■,.,|     rock    drill-    ',f    the    type    known    .i-    Jaeh 

I  l.iMilliel  - 

li,,    object    "f    the    invention    is    to    provide   » 
cradle  which  will  maintain  the  propei   alignment  ol 


ji.i  i:       Irthui     Cyrus     Whittome,     Improvements 

in   purif)  in;   air      23.5  1  7. 
The   purpose   of   the   invention    is   to   remove   the 
lir  in   which   it   is  suspended      And 

l,,   enable    the    mine    air   t,,    be 
mpled   for  J,,  destroy   nos i  >u>  eaai 

i ugly    '  long   a    period   as   is 

required,   ami   to   obtain   simples  accurately    repre 
ndition  uf  the  air  in  a   given  section 
I    tie     nunc. 


292.17.      Willi  iei    Jones       Improvements    in    m 
f,,r  lubricating  the  axles  and  axle  bearings  of 
mine   trucks   and    similai    vel  8.17 

This  application  refers  to  an  appliance  for  lubri 

mine   trucks  by    means  of   two 

nside  the  track   ami   working   in   ■< 

i,  ,\   containing  the   lubrii  ant 

The  axles   of   the   trmks  come   in   contact    with 

these    wheels    as    the    truck    passe-    over    them    and 

the  wheel-,  thus  bringing  up  lubricant   from 

box  ami  delivering  it  to  the  axles  of  the  trucks 

Tic  of    the   arrangement    ha.-    been    in 

,  .mm i-e  foi  man]  years,  hut  the  present  inven 

in  the  detail  arrangements,  the  lulunat 

...  I Is     being     mounted     on     tin-     -line     spindle 

,  iii  vertical  guides  inside  the  bos 
upported  on  .i  spring  carried  bearing,  which 
.    the    wheels    i"    he    depressed    as    the    truck 

contact    with   them 

:  John  Marriott  Draper,  Improvements  in 
apparatus  foi  separating  Bubstanoas  of  differenl 
-pe,  .in    gra>  itiea,  su  •    coal,  or  ,  ■ 

the    like        iil    12   17 

I'lus    application    is    for   a    development    of   the 
hydraulii    i  An  "  •■  desi  i  ibed   in    P  it 

i,,,i  17,  ,|     \|     Draper,  to  which  is  added  a  member 
forming  an  ail  i  hambei ,   the  elaatii 

ded  to  take  i  are  nl   flui  tuat -  in  feed  to  the 

pparatua 


Chancres  of  Address 

Member*  and    Issoeiates  are  requested  to  n 
,        Secretory     immediately     o)     tiny    changi     < 

arldreit,    otherwilt     it    it    impottibh    to  guarantee 

•  livery  o)  Journal*  or  Notice*      Thi  Secretary 
should     be     notified    at  r<     °' 

luurnalt  and  Solicit 


,;,1N,  (    ,  /  ,,  Johannesburg;    Durban   Hoodeponrt 

I ,,    ,..    |.i,l  .ru     Box    llu.    I! hi it 

Hilton,    m    C,  t     '  itj    S   Suburban  0  M    <'u  . 
Ltd  ,  P.O.  B  ' 


THE       JO  U 


(Ulumical,  JRetallttrgkal  ani)  Jftmmg  §ocktg 


of    South    Africa 


ble  for  the  statei  zed  in  any  of  Us  publication? 
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Proceedings 

AT 

22nd  Annual  General   Meeting-, 
June  22nd,   1918. 


I  ■■  reneral  Mi 

ty   was  held   in  tl 
1  of  Mu  I  ihan- 

Saturday,  the  22nd  .Inn.'.  1918, 
Mr.    H.    A.    White    (Vice-President)    ii 
There  were  also  present 
26     Members:     Messrs      11       S.     Meyer, 
.1.     Chilton,    -1 .     i.i  :i;-  .     i       Ti »  n  bs,    John 
E.    M.    Wi  ston,    W.    1;     1  km  ling, 
.1.    E     Thomas,    Profs,   ti.    II     Stanley    and 
•l      A.     Wilkin-.! .n     [Membei  -    ol     i  o  ineil), 
A.    Baguley,    J.    M.    Dixon,    P.    Friedman, 

Galbreath,    C.    J.    Gray,    A.    1. 
T.    Graham    Martyn,    P.    T.    Morrisby,    S 
•I.    .1.    R.    Smyth,    -I.    A.    Taylor, 
A.     Thomas,    J.     Thorlund,    J       1       Ti 
G.     \     \\  er. 

5.  J     1  tavidson,   B    I 
L.  D.  Single,  -I.   Inn,-.  J.  S.  Moir, 
1 1    W.    Pugh,   II.    Rusden,   H.    Ward. 

.:    fs,  and  Fred  R<  ••■■  land    Si  ei  i  I  an  i. 

MINI 

Minuti  '         Ordii           G    ueral 

Mi       ng,    he!  I  18th    May"    1918,   as 

led    in    the  Maj    Jo  irn  tl,     n  ere 

1. 

SIR    R.     X.     KOTZE,    KT. 

The  Chairman:  0  behalf,  I  have  a 

.    pleasant  duty  to  perform     thai    is,   ' 
>i    Nelson    Kotze\ 
rnment  Mining  Engineer,  who  has  been 
imber  of  our  Society   for  a   number  of 
cr  madi         I . !    .        B 
We   considei    thai    tl 
thai  highlj    deser\  ed.        il- 

ls and  1  rencl 
tlii-  mining  industry,  the  technical 
r  which  is  very  largely  represented 
ir  Societv,  vet  that  criticism  has  always 


been    constructive :   and.    mori        i  has 

not    confined    himsel  I  cism  :    he 

as  .   and,    in   counec- 

with  dust  sampling,  has  handed  to  1 
,n  instrument  which  we  shall 
._    j  i    ght,-'  but    which    I 

ne  is  the 
instrument    for   the   purpo 
yet    been  put  he  public  in  any   , 

of  thf   world.       Hear,    be; 

The  Secretary  n  id  fcl       \m:ual  Report,  a* 
ps :  — 

ANNUAL  REPOET  OF  COUNCIL. 

Your  Council    pi  he  following    re- 

i    plished  du 
year :  — 
Interest   in  the   activities  ol    the    5i 
ill    hampered,    very    naturally,    b\    the 
war.   the   end  of   which   appears  to   be   still 
far  off.     Difficulties,  due  to  war  conditions, 
which  many  of  our  members  experienc 
their  daily   avocations,   occupy   most    qf,    it 
all,  their  spare  moments,  and  even  the 
most   ardent    supporters  ol   the  Society  find 
it  hard,  at  times,  to  further  tin    objects 

:h     it     exists.        During     the     last     few 
months,  however,  both   the  attend 
discussions   at    the   monthly   meetings 
improved,    and    it    is    hoped    this    welcome 
change  in  the  interest  evinced  by  members 
will    continue. 
( )ui-      II. m.      President .      the      G  ivi  rnor- 
authoritatively  stated  thai  the 
Imperial  Government  considers  the   Mining 

Industry  of   vital    importance   t<>  th eds 

ol   the   Empire      As  the   Societj    has  at   all 

times  the  interests     I  the  industry  at  heart. 

it    appeals   to   the   members   to   further,    1,\ 

ins  in  their  j„ ewer,  anj thing  which 

will    enable    the    mineral    and    other   products 

ol  S,, nth  Africa,  to  be  worked  more  efficient- 
ly  and    economically.        The    price   of    - 
■_■  fixed,  it   i-  not   pi  issible,  as  •  iur  1 1 
Vici  -President,  Mr.  E.  A.  Wallers,  C.B.E., 
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the 
naturally  I' 

-   p  .ssible,    i  ■    our   men 

imies   in 
practice  and  improved  methods  oi  work, 

ome  portion  <'i  the  increase  in  work- 
-    maj       be    kept    di  iwn    or 

i    the    interesting    and     lively 

.li-c-  i  Iiich  have  taken  i  entry 

on    \  -    pplies,  Mercury,  and  the  I'tili- 

•    Sci up,   point    thi  to   further 

similar  serip- 

bs    whicl 

■  en  1 1  ivial   to  t  hi  ra   in 

daily   routine   "i    work,    will   be   gladly 

Con  who 

their 

part  in  the  milita  I  the  En 

ntribute  tin  tin- 

nitiv  iii  t i t i  —   ' 
ibmitting  sue  freely 

and  without  stint .      It  is  one  way  • 
and  the  Council  hopes  m 

lull    '  Q   to  till  III. 

Aci  -  The    Finance    Committee 

■-  with  regret  that  the  annual  statement 
bmitl  •  ii    is 

The  revenue  shows  a  furthi  i  di  there 

beii  .  subscript 

■  hile    the   expenditure,    despite 

-  an  incn  last  year 

3d.       This    may    be    wholly 

ribed    to   the  nting 

merj  o\\  ing  to  the  war,  \\  hile 
lit    <it    the    in 
contributions   to   discussion    submitted    dur- 
ing the  ;  -  ; 
in   the  size     ol   the  Journal.      !  going 
will  i                                   n  the  year's 
i  1(1          .     w  hieh     1 1 * i «_- 1 1  t 

re,    but    for    the    excellent 
supp  nial   li\    ' 

advert  ising  The    \<  il 

:  ease  ii 

deposits,     ind    a    deci  ut    £70    in 

the  bank,   but   the  casli 

all    our    liabilities.        <  )i 
le,  while   not   altogether  inspiriting,  the 
Hints  iim\    be  termed  not   unsatisfactory 
under  war  conditions       We   would   ask  our 
mi  n  I  the  Ci  mncil   bj 

t  ] i •  pn  impth  . 

•  i     suhsci  ipt  ii  ins    .  mt  -  .     which 

in -\  er    taken    inl  I  ,620 

Tin       17-        represents 
the    sub  I  I     members    mil    31 

■ 


ut   unknown 
suspend  their  membership  until  thi 
■  I  definiti 

•    £916  6s  .   .in   an 
1 139  18s    6d 

■    " 
mt  :it  all  likelv  t< 
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7s.    6d.        X 1 1 1 1 1 . •  i  nuts    have    been 

rendered  unl .   but   s  <  far  with- 

out the  desired  response. 

Membership. — During  the  year  'J:'   mem- 
bers have  been  elected  and  13  associates  and 
2  student?   admitted       Seven  members  and 
;  es  ho  ve  n  hili    I  membei  • 

have  died  or  been  killed  in  action:  l.t  • 
Col.  F.  .1.  Trump,  D.S.O.,  Messrs.  II. 
tnpti  II,  W.  I  .:tu  rie  I  lamilton  and  <  ■ .  T. 
Hollowuy.  The  total  membership  is  now 
773,    including    th  ed,   u    net    in- 

e  ol   17  o\  er  the  number  reported 

Boll    of    Honour.     With    the    return    ol 

troops  from    East    and   Central    Africa,   and 

the  departure  of  further  detachments  over- 

.    it    becomes    increasingly   difficult    t<> 

i    in    t< mch     wit ii     men  I 

sen  ice 

During  the  year  the  deaths  in  action 
Lt.-C  I     I      J.    Trump,    D.S.O.,    Croix-de- 
( luerre,    and    l.i .    C     V.    Bruce,    R  I •'.  .    are 
recorded     with     sincere     regret.         Othi 
wounded  ha  ve  been  : 
M.   r    Balfe  fnow  transferred  to  O.T.t 
II    F    Donkin. 
The    honou  as    can    be 

i 'I  are 

Capl      II.    I.'     Rn  Brise,    M  C,    the 

i  p  G a e rn 

Lieut     E     II     Croghan,   Militat      I 
I.    ni    i     i     i;     S    G     Stokes,    D.R.O 
Mo  jor  I .    W     W  illiams,  Military   < ' 
Altogether   the    numbei    'I    members   and 
act  i\  e  sen  ice  i--.  as  nearly  as 
...I.  100,  oi   13  pet  cent    ol  the 
membership,  which  i-  highly   creditable       \ 
full   list   •  I   the  names  will   be  puhlished   in 
the  Journal. 

I.,  i ,.  :'•  The  list  ol  •  riginal  papers  and 
Iflie  year  will  !"• 
found  hereunder.  The  Council  Feels  that 
members  will  agree  that  the  standard  ol 
the  nun i ihut ions  submitted  dm ing  the 
has  been  except  i<  nally  good.  The  Jo 
has  been  issued  every  month  and  easily 
maintains  it  -  excellent   reput  it  ion. 

July,   101 .  Ilia  Bupporl   ot   the   I  ndci 

i :  .     \l  ■,.       i|    the   Rand," 
in     \l  i      I'en       ('a  :nlel 

Systei  !  iidei  a nd   ;it    the    Fer 

1 1. . .,,     \|  i,  .         by    M  Q      Hildick 

Sin  ii  d    mid    Paul    Selbv. 

\,    nal      1917  \l  ule     Haul  i         I  ind    •  >' 

I  i,i,  ban-Rondepoorl     Di    p    Mini         b)     Mr 

\     P     Rouillard 

•  \    Method    fi  '    i  inide   and 

/.in  by  Mr.  It.   I      II     ke 

Septemlicr,     15th,    1917      Preaid  Vddn 

Mi     ..     n     I        Smith 


\     I.  garithmii     <  al<  ulator,"    b>     Mi      I '      R 

l!nliill>"ll 

mber    29th,    \'-<\~  I       trii     1  urnai  e    Mauu 

facture  of    SI .-   and    Dies   on   the    Witwatera 

rand,"    by    Pro)     G.    II      St 
••  Eli  -  Mi  It  ng     PI  nit,"    b)     Pro)      VV 

Bui  hai 
k  i    20th,    1917  rhe  Ap|  [  B 

in    Pumps   i"   Metallurgical    Work,"    by    Mr. 
I.     B     Eames 

mber    17ih.    1917      "Fertilisers,"    bj    Mr     A 
I',   guley. 

\    \,        Metl    d      '     I  »>  tii  'mining  by 

hi       I 
January,      1918  I'he      Manul  rude 

-    Hum   Manganal  on  t he  M ines,"  by 

\l  i'     I'     \\  .ii  U  nweiler. 

"  Mi  n  urj ,"  by    Dr.  V,      \    '  aid it. 

February     16th,     191  S  ol     Fine 

before   Milling,"   1  •  v    Mr.    E.    II    John! 
\  |   S|  i    Water, 

tabling    Manganese    and    Lithium,"    bj    Mi 

John   Wal 
March    16th,    1918  Injurious 

1  >n~t    in   Mine   Air   by   the    Kol  ■     Konimeter," 
by    Mr.    John    linns. 
\  ."    by    Mr.    <  luis.     I 

Usaj    R< isites,"    bj    M       -1  "  i1    W  •' 

on    Sand    Fill 
ing  .it   Mines,"   bj    Mr.  I      II    <  Ireathead 
.  .    ;,|        -  bj       <  'opper       \  mil  _.iiiiiil  ii  >n 

bj    \li     I      Wartenweiler. 
May   Bth,    1918      "  The   Furnace  as  1 

Smithj  on  a  Gold  Mine,"  bj    Mi     R 
I  he    i  .nil  nl  ipplied    to    Mining 

Francois  S  bj    Mi      \     M     Krynauw 

Jum     22,    1918.— "  1  "    '" 

Working    f'vanide    Solutions,"    bv    Ml      II      \ 
\\  'I 

\  Lhe    removal    .it    .i    Vertical    Shaft 

Pillar,"    i,'.     Mi      I     Chilton. 

Grants        I 

evening    class    students    at    thi     3         I    "I 

..I  Technol  igj    w  as  continued,  and 

Iims  been   offered   agai  "   :>' 

the    ensuing    examination.        I  first 

time   it    is   ii  that   n   lady 

impetitoi 
man  Inily    work    is   in   the   training 

s     I      //,  ,/    i   •  S       ■     -         I  lie    War   W 

:  \ ,  im.l.  i  i      lirmansliip  ol 

Wilkinson,    still   eontinui  cupj 

m,  -i.   ii   not   all,  ol  your  ? 
iiim  itifj  ing  thai  the  work  thus 

I.     and     woui 
ps   bus   been   highly    *poken  of   by    men 
returning  from  hospitals.     The  activitii 
umbuliince    w  :  uue    ul  mg    il"'    I 

.,,,,1  itificntion   to  your 

it .  work,  which   led  i 

resulted    in    o    kei 

efficiency   ni  first  uid.     The  value  i  i  amhu 

lance   traininq   to  tho 

nd  I        •■  sulta 


June  IMIs 


.1        U  K 


28!) 


oi   that   training  are   being   increasingly 

by   the    saving    in   days  oi    labour   former!} 

1 1     has     nut     yet 
arrange  the  usual  ambulance  competitions, 
but    it    is   hoped    that    they   will   be   held   in 
August. 

//  ;     Tt  clinic  il    Socictit  s. — With 

regard  t  i  the  closer  working  ol   the  several 
1  ic  il   Technical   S  bis  Si  cietj    c<  m 

sidered    u    ci  mimence  nenl    sh<  mid    be    made 
without    delay    in    the   direction   of   a    joint 
ising   scheme,   by  which  all  the  Societ  ies 
would   benefit    in  having  a  pel  manent   home 
and    headquarters     with     lecture     hall     and 
Si  \  eral  meet  ings  of  the  Joint  <  lorn- 
rere  held  during  I  lie  \  eai .  but 
i      that     the     majority     ultimately 
-    Ived  that  the  scheme  should  be  deferre  I 
until  after  the   war. 

Joint  ilf<  i  tings.— Tvra  joint  meetings  were 
held  during  the  year,  the  the  30th 

June  with  the  S. A.  Institution  ol  Engineers, 
and  the  n  the  2         -  -  bei   with 

the  S.A.    Institute  of  Electrical   Engineers 
Visits.   -  -  It  ble   to 

arrange  any  visits  to  mines  or  works  during 
the  year.     • 

/.  •'  — The  local  pro- 

duel  i'  ii   oi    sh   es  and   dies,   initiated   at    the 
■  ,    tins    Society,    is    pn  iceeding 
satis  -    while    ■  result     ot     the 

efforts   ot    man}    members   of    the    Society 
local    i       I  ing   utilised   in   almost 

every    de]  i         In- 

dustries    Advisory     Board,    of    which     Pro! 
ley    is    a    member,    1ms    just    issued    a 
report    ol    its   work    sine-   its   inception — an 
interi         e     ■  ■■<  ird. 

Thi    3  ific  and  Technical  Committee, 

iiicli   1  >r.  ( !aldec<  it  t,  Mr    Colquhoun  and 

i  )ir     i  members   ol    t be    S  are 

active  membi  it  junct  ion  w  ith 

the  t  he  Ad\  isi  irj    Board,   is  engagi   I    i    var- 

i Kit ui ;il   re- 
aion  and  furthering  the  use 
of  local  prodm 

In  i    ction     attention     may     be 

draw  n  i"  that  excellent  publicat ii m,  "  The 
S.A.  Journal  ol  Industries,"  issued  month- 
ly by  the  <  r<  in  it  li  languages, 
:h  contains  data  of  much  value  to  all 
■  interested  in  tl  5<  mth 
Africa. 

Witivatersrand     University. —  Prof.      Wil- 
kinson, your  representative  on  the  Commit 
has  submitted  a   lengthy  report   on   its 
work  dining  the  past   year,  which   is  avail 
able   tn   tins,       requiring      further     details. 
Iliii-tK    it   may  be  stated   that   donations  re 


i'd  amounted  to  nearl}  613,800,  which 
eded  in  expenditure  by  £70,  that 
owing  tn  tin-  war  it  has  not  been  possible 
ti>  commence  the  second  year's  course  in 
medicine;  that  with  regard  to  the  question 
"I    the    eligibility    oi    students    for    mil  it 

after  a  lull  and  tranl;  discussion  by 
the  Committee,  those  raising  the  question 
had  m  -  ilut  ion  to  offer,  but  to  close  down 
the  whole  ot  the  colleges  in  the  Union, 
which  the  <  i-overnment  would  not  do;  and 
finally  that  the  development  of  work  in 
Johannesburg  had  mure  than  fulfilled  the 
ant  icipat  i<  ms  oi   the   ( !<  annul  tee. 

I  >ui  ing  the  year  9  meet  ings  i  I   the    Council 

been  held  as  well  as  a  similar  number 

nf   ii1  i    the    Finance   and    Editorial 


'     mmittees.    The 

att 

•nd 

ince  at  tl"'  Council 

meetings,    which 

1  Vel 

aged    13  per  mei  ting, 

his  been  as  follows  : 

( 1.    Bildick  Smith 

4 

I'. 

1  i      M.,,',1,  maid      7 

H.    S.    Meyer   ... 

8 

('. 

Ti    iinlis  6 

A.  Whitby  

."> 

F. 

Wartenweiler      5 

11.   A.  White     ... 

6 

r 

W.  Watson          8 

I      Littlejohn    ... 

•_> 

.]. 

Watson   8 

H.   li.   Adam     ... 

6 

k. 

M.  Weston 

J.    Chilton    

8 

J. 

A.    Wilkinspn      5 

K    L.  Graham  ... 

8 

•J. 

E.  Thomas  ...      1 

J.  Gray  

6 

1 1. 

II    Stanley  .. 

II.  C.   Hilton     ... 

6 

w 

R.    Dowling       "2 

C     E.    llntti, n    ... 

4 

Tile      l'le- 

left 

f.  i 

England    on    the 

30th    April    by    tl 

e    Ken 

}w  orth    ( !a  st  le    to 

proceed  on  active  service,  and  it  is  gratify- 
ing t"  learn  that  he  reached  England  safel} 
despite  the  se  cident  to  the  steamer. 

Although  owing  to  the  war  it  has  not 
been  possible  for  your  Corresponding  Mem- 
bers <it  Council  to  do  very  much  in  the 
S  ciety's  nierests,  yet  thej  are  at  all  times 
to  assist  members  in  any  way  possible 
when  required.  The  many  kindnesses  ac- 
corded tn  members  when  in  England  by  the 
late  G.  T.  Holloway,  who  died  during  the 
year,  will  be  always  gratefull}  remembered. 

Grateful  acknowledgement  must  again  be 
made  i  it  the  sen  ices  rendered  b}   the  mem 
hers  -if  the  various  committees,  your  Hon 
Tre  '-  urei .  and  by  the  Hon.  Auditors. 

The    Chairman:     You     have     heard    the 
Annual  Report  i  i  the  <  louncil,  and  you  I 
the    Financial    Statement    in    front    oi    you 
I   beg  formally  to  move  the  adoption  of  the 
Annual    Report    and   Financial    Statement. 

Mr.  W.  R.  Dowling  (Past-President): 
I  have  much  pleasure  in  seconding  the 
adopt  ion  ■  it  t  In    Ri-pi  irl  and   Financial  Statu 
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incut.      1    tliink,    considering    the    w ;ir.    tli.it 
tory. 
Tlie  Report   was  adopted  iiriw.   '"«. 

The   Chairman:    I         S  eret.iry    will    now 
thi     Rep   i '    ■      tin    Scrutii    ers  on   the 
■  i<  i!  '.t  i he  new  ( louncil. 

.lull. i 

22nd   June,    nils. 
'  liairman, 
Annual    I  lenera]    Mei 

Chemical,    Metallurgical    and 

Mi  li        -  S.A., 

Johaiim  -i 
Deal    Sii 
U  e   repi  n  Have   recei  ■  •  .1    fron 

■    1 1     lot     I'm"  i  I     'Hi    of    the 

■  iiy.  find  i  he  Fol  ted  ; 

/'  hi. 
Mi      II     S     Meyei 
l*iri  / 
Mi     II     A     White. 
\li     .1.-    G 
Mi      \     Whitby. 
//'"'     V 
.Mr.  Jami  s  Littlejohn  (ui 
.I/- 
Mi.    K     I.  \|,     i 

Mr    John  Watson  Mi     E    I       I     \i 

Mr.  .1    (I  Mr.  J     l:     I  i 

Mi     I-     W.    Watson.  Mi     I       II     Great  head 

Mr     II     I:     \.i  Mi     K    M     Wes 

\li     I-     Warten  ••      i  Mr    '       I 

rs    Faithfully, 

11  I 

E.    A.    0  icrutinn 

I       \l-.i  tRISBI 

Mr.  H.  S.  Meyer     I  ,,  ,   /■,,  ,,,,,  ,.:       | 
i"  t bank  yi m  mosl    I"  at  t  ily    fi ir  the  liot 

red  on  me   in  me 

I'i'i  i    ill.-   ensuing   year.      I    do   no( 

tliink   tlii~   is  the  t'>  suj    itnything, 

bul  i  li.it    I  :iin  full j  ci  mscious  i  «pon 

thai  di  Ive  upon  mi  .  and  I  -~ 1 1 :t  1 1 
do  my  utmost  i  en.iT>  them  oul  to  the 
satisfaction  of  the  members  and  the  credit 
■  il  t  he  S.  ciet,>        Mil  is  I  be  sup 

'  I  t  he   membi  rs       Do  let  |i   the   flay 

the  Chemical,    Metallurgical  and    Mining 
Noeiet;    :'     i         n     piti    of  all  difficult  ii 
The  Chairman:  < ,  mtlemen,  on   hi 
Viei    I''  I    thunk    you    foi 

•  >n   huve  ugi :onferred   upon   n^. 

hi. I    lui vi  Lire   you    that    « e   shall  <l'> 

Ih-nI    In  t  he  intet  i  ty,  as 

i      ipled  «  itli 
I    have  thanks  to  the 

scrut  in.  lain  mrs    w  hich 

t bey  lin  ■  dueti  'I 

Mr.  John   Watson     V/eml  until): 

[hi 

The 

-l\ 


Mr.    Sam   Newton      Mcmlui       On   behalf 
i  to  thank  you 

the    very    pleasant    remarks    that    you    have 
made.     We  not  re  is  ;i  slight   inei  i 

in    tin-    i  ui  in  I 

time  when  we  shall 
be  t  ixed   1. 1  ■  iui    ut  n 

HON.      ll'DITi 

The    Chairman:    The  next    item   ou    the 

la  is  the  election  .•(  Auditors.     I  should 
like  t'>  move  a   very    ■  .nlis 

to    Messrs      Mkei  I  Honorary 

Ami  i  theii    past  work,  and  to  u 

that    tli.  • 

Mr.    John    Watson  I,    and    the 

motion  was  deelured  carried   unanimously. 

SKW     MKMitl      - 

Messrs  John  W  at  ion  and  '  !  mbs 
were  appointed  scrutineers.  After  their 
scrut  iallot    papers  the   following 

declared       unanimi 
elected  u   new    member:  — 
I  mi  .   John    Pocjjtney,    Kynocli,    Ltd.,    I'mbogint 

The  Secretary  i  ttance  by 

the  ( louncil  •  »1   t  he  followii  \ 

i  :     \.    I.'i   I    II  i   Mill  l:  I  ...     I  '  .lull'. 

P.O. 

I'm 's,     Ed\n  m:i>    Hugh,  I.  I:  t'.P     &    S 

[)e  St.,  I  lif ton, 

Johannesburg,    Mi 


(  ii.si.i:  U.     Ill  SIX1  SS 

Ml    III 

Dr.    W.    A.    Caldecott     Pant- President): 
The    interest    shown,    as    -  i    b>    the 

varied   discussions,    in   the   short    note   upon 
tlir  it-.'  and  ec  niouiy  of  mercui 

itisfaetion   to  the   writ  S     much   ol 

the    discussion    has    bi  tructive    that 

little  comment    is  I         the  valuable 

information     resulting     from     the    carefully 
,'. ,n.l  ded   b\    vu  ntri- 

Mr     11      \     \\  bites  reference  to  mercury 
consumption    "ii    the    Homestake    is    hu 
unali  relatively 

fine    screens    are    there    used    in    th< 
batteries,  w  itli  a  water  t..  -..lid-  in 

n    pulp    i  \t    tl"' 

sam<     i  inn-.     In  iwever,     \l>       I       Maxwell 's 
results  at  the   \   '  show   n  I 

cury    consumption   by    tube-mill   plate  amal 
1 1  much  lower  t  ban  t  he  l)'(W 

.11.  .1  cited   by  the   \\  ritu  i .   I 

ii    a| 

Is   in  practice  such  as  those  n 
by    Mr     >     Ii 


.lime  L918 


Tin:  Fiirnact 


in  Adjunct  to  'lit  Smithy  on  a  Gold  Mine. 
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mercury  consumptii  n  may  necessarily  van 
on  different  mines  on  the  Rand,  and  possibly 
the  percentage  of  pyrite  in  the  ore  may 
constitute  one  of  these  contributing  variants. 
It  is  unfortunate  that  the  accumulation  of 
mercury  as  amalgam  on  plates  and  in  tube- 
mills  and  launders  constitutes  a  constantly 
varying  stock,  so  .that  the  amounts  "con- 
sumed" fur  individual  months  fluctuate 
greatly,  thereby  preventing  a  regular  rati" 
between  mercury  consumed  and  gold  won 
by  amalgamation  rack  month,  and  necessi- 
tating somewhat  lengthy  periods  of  rec  rd 
to  ascertain  tendencies  in  mercury  consump- 
tion. 

Mr.    McA.    Johnston    and    Mr.    S.    New- 
ton's   remarks    upon    the    volatilization    ol 
whilst    steaming    plates    illustrate 
attention     now     devoted     to     securing 
healthful  conditions  oi   wot  lines,  and 

Mr.  A.  Thomas  and  Mr.  John  Wat-. in  have 
lied  constituents,  in  the  shape  of  mois- 
ture   and    pyrite,    present    but    often    over- 
looked   in   calculating    "  mercury    due*'    by 
rting   amalgam. 
E  irding  the  diverse  views  expressed  by 
Messrs.    E.   M.   Weston  and   11.   Ward  upon 
importance  or  otherwise  of  maintaining 
as    high    a    recovery    by    amalgamation    as 
hie,    the    position   appears   to  be   some- 
what   as    follows:    Whilst    the    cyanide    re- 
al;   85        i    thi    gold  con- 
tents  of   the   tailing   pulp,    yet    the   hulk   of 
the   gold   particlee   in   this  pulp  are   wholly 
or   partially   encased   in   siliceous   or  pyritic 
Small   free   gold   particles    entering 
cyanide    works    are     wholly    dissolved 
in,  i  ir  almi  st  si  >,  and  bence  ;  he  extrac- 
iu;iy  be  \ en   neai ly  100        At 
same   time,   however,   their  presence  in 
sand   or   slime   charges    raises    the    value   of 
solutions  leached  or  decanted  off,  ther<  - 
by  involving  either  more  washes  and  precipi- 
i.    or  higher  residues.      Hence   the   re- 
ry,   prior  to   ;yaniding,   of  all  free  gold 
icable  1>  matii in  without  undue 

cost     in    plant    or    labour,    appears    advan- 
and   profitable   as   ensuring    a    total 
lis  gold  at   minimum  cost .   and 
leaving  poor  i  anided,  which 

iii   turn    facilitates   low   residue    values,    the 
ilenl    of   a    high    perci  atage    recovers 
from  all  sourci  - 

data    furnished    in   the   discus- 
sion,  it   does  not   appear  likely  that   either 
grease    tables,    blankets,    corduroy,   jute,    or 
canvas  will  be  voluntarily   adopted  in  plac< 
of  amalgamated  plates  ii  economy    in 


cury  use,  including  reduction  of  material 
barrelled  to  a  minimum,  will  enable  our 
mercury  supplies  to  last  out.  In  tkis  regard 
cinnabar  lias  keen  known  for  many  years  to 
exisl  near  Malelane,  in  the  Eastern  Trans 
\  aal,  and  the  present  prici  I  met  cury 
should  be  sufficiently  high  to  cause  renewed 
interest  in  this  deposit . 

The  Chairman:   I  think   it   will   be  agreed 
thai    tiu'  reply  clears  up  some  little  confu- 
sii in  that  w as  e\  ident  ly   in  t he  minds  •  t  i ine 
or  two  of  our  members  a-  to  the  advanl 
of  amalgamating  in  the  milk 

THE    FURNACE    AS    AN    ADJUNCT    TO     THE    SMITH'S 
OX    A    GOLD     MINK. 

Mr.  S.  T.  Tregaskis  .  Visitor)  in  the 
discussion  on  Mr.  Craib's  note,  Mr. 
Laschinger  referred  to  the  furnace  on  the 
City  and  Suburban  Mine.  Some  further 
nil-  i  mat  ii  in   may    be   i  t   interest . 

It  is  not  a  large  furnace,  the  hearth  being 
•J  ft.    I0in.x4ft.   4in..   but    a    lot   of  work'   is 

got    Out    Of    it.       As    easy    heat     control     is    of 

much  importance  in  the  varying  work  of 
a  mine  smithy  furnace,  r  adopted  the 
principle  of  my  drill-heating  furnace.  This 
also  saved  the  cost  of  an  expensive  chimney. 
Mr.  Craib  gi  I  over  this  last  expense  by  the 
aid  of  forced  draught  under  the  fire  bars, 
which  should  also  give  him  good  control 
and.  what  is  also  of  importance,  enables 
the  furnace  to  be  got  ready  for  work  in  the 
least    possible  time. 

Mr.   Craib  refers  to,   but    I   do  nol    think 

Sufficiently      emphasizes,      the      fact      that      a 

considerable  amount  of  -tuck  can  he  put   in 

1  Ii,-   turn:, re    ;m    -ii.     time,    as   by   that    mean- 

the  smith  is  kept  busy.  By  doing  tin-  and 
by    encouraging    the  smith  with   a  bonus,    I 

find     I     can     work     scrap     nun     Or    steel     into 

blooms,  weighing  100  Ik.  to  17(i  Ik.,  at  a 
c.i-i  of  8s.  to  Hi-,  pel-  lull  Ik.  Tins  is  allow- 
in-  24s,  f.r  his  use  of  the  hammer  during 
Ins  eight-hour  shift.  1-.  6d.  per  km  Ik  for 
scrap  and  cost  of  COal,  with  smith's  and 
natives'  wages,  kut  not  charging  for  main- 
tenance.      We    find    such    material    a-    g 1. 

or  better,  than  anything  we  can  buy. 

We  have  mef  with  the  same  difficulty  as 

Mr.   Craib,   in  making  a  g 1    job  of  faggott- 

ing  wire  rope.     We  have  net  tried  faggotting 
drill  steel,  as  en  tkis  mine  everything  over 
tv   inches   long   is  welded   up  and  ham- 
mered  to  hand-drill   steel 

Mr.  ('rail)  has  given  a  representative  li-t 
df  the  classes  of  smith's  work  that   can 
most   economically  done  with  the  aid  of  a 
furnace,  and  there  is  tie  advantage  in  adding 
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bat     li-t  :    but,    with    satisfactory 
Mil.  such  a  furnace  can  be  used  I-  r 
hardening  mieally,    and.    once    having 

tried  case-hard '1   pins  on  ~m-l i   machines 

plunger-pumps,    no   one    would    \\i-h    to 
plain    vai  tin.      We 

case-harden  :ill  our  spindles  for  shaft  rollers 
in  our  furnai 

Annealing  skip  connections  and  such  like 
i  ci "ii se,  done  !»'i ter  in  a  furnace  t han 
i   open    fire  ;   but ,    leaving-  the   mal 
in    1 1  \\    slioul  I 

ided,    as    should    too   low   or   too   high    ;i 
maximum    In  -         ■        say,    cherry-red, 

i-   probablj   aboul   thi  work 


It   is  a  little  too  lii^h  for  the  prob 
carbon  content  "I   the  steel  :  but  it     - 
to   be   a   little    too   high   than    anything 
low. 

The  '•■  is(  ■  ii  ma  til  is  not  h 

The   roof  and   sid,-^   last    is  months 
years,  and  the  hearth  i-  made  up  as  requ 
with  broken   cupels  and  crucibles   from 

The  Chairman:  Thai  is  a  very 
contribution  mi  the  subject,  and  1 
shall  have  some  more  to  add  to  it.      I  \\ 

Hi-  President  .-K-i-' , 
tin-  chair  while  I  re  id  my  pap< 

Mr.  H.  S.  Mever  then")  lair 


THE     ESTIMATION     OF    OXYGEN     IN'      WORKING  CYANIDE  SOUTH 


Bj    II.   A.   Whiti      \ 


( tin-    Pn        -  tempts 

difficult  proble f  d<  termining 

•  n  in  the  various 
in  use  in  the  trac- 

1  ion. 

Mr.    Bettel's  method  (C.M.M   -      Vol     L, 
p.    270,    Oct.,    18(li  i" -ii' 

volved    l  indei 

This  re    manipula- 

l   the 

accuracy   would  probably   be  impaired  in  tbe 

phates    anil    sulphites, 

which  are  frequently  found   in  :   our 

mine  si  ilul  ii 

I  'i  acticalh    t  he 

■i    the    modified    n  1    bj 

r  in    Vpril,   l'    I     |      |    \\  S     Vol.  IV.", 

p.   5G 1 1.     Thi  -   method  also  involves  bi  >iling 

n  and  some 
'  i  ii]   ii  mall  quant  it  i< 

ili.-    . ither    defecl -    i  t 
i      met 
\     I  .  (  i i.- 
ii.   tliis   deti  i  in.iiat  ion    (C.  M  M  S 
Vol.   II.,  pp.  390,    119,  and  Vol.   III.,  p    -'  . 
madi      the     neci  in 

h's  \\ ell  known  iodide  methi id  II- 
evaded  < '  ■  difficult}  caused  1>\  t  he  com- 
moner constituents,  including  nitrites,  but 
the  method  would  lose  in  accurac}  in  pres- 
ence ..I  t In-  sulplt  ulphite,  \\ hicl 

isionall}  present  in  sufficient  quantit}  to 
make  il  entirelj  nugatory.  The  method  is. 
however,  ver}  accurate  where  ap]>licable, 
and  its  chief  defecl  i-  the  unsuitabilit 
mine  work  where  coal  L:a-  i-  nol  available. 
It  is  ]  I  ■  the  difficulty  and  lalwi  ious- 

ness    of    these    known    methods    which    is 
respi  hat   ro  lit 


11      pllllll- 

conti  he 

evidence    beii 

in    si.hr 
leaving  extrai  \  er\    small, 

hit     -■•ii. 

sand 

V   furl 
this  complici 

iction,    apparently    well    founded, 
our  methods  ol    v 

lutions    i 
quin  d      Tint  would  hardl 
casi    it   the  cli '-.  d   in   s\  stem,   advi  icat<   ■ 
Leslie,  were  adopted,  nor  i-  it  certain)} 
v.  here  the  i  ilder  metli  nd  col  let  I 

with  imperfect  sli separation,  at 

use.      l-'uitli.-i  more,   in   tin     I    istern    l: 
have    recent); 

pyrrhotite,  which  i-  notorious  in  other  | 
of    the    world    for    it-    power   <■!    absorl 

■  ii  u itli  the  production  of  thiosulph 
1   propose  later  on  to  deal  further  \\  itli 
results  -I  oxidation  of  pyrite,  marcasib 
pyrrhotite  and  the  evil  effeel  in  the  solu 
and  precipitation  of  the  u-« d>  1 .  and  «ill 
content    myself    i  ting   ass 

a  look  "in   for  an  apple  green  ring  in 
cupels    used     For    mine    samples, 
pyrrhotite  her  iated  wit  1 1  the  n 

thereb}    denoted:    it    is    as    usual    strongly 
magnetic     and    con     therefore    be     readih 
separated  in  small  quantities  when  the  i 
samples  are  panned  down. 

In  considering  the  possibilit}  of  establish- 
ing an  easier  and  quicker  nnti 
determination,  Komvn's  method,  mentio 

CM. M.S.,  Vol    II..  p. 
lir-t  considered,  with  n  \i<'\\  "I  making 
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of  the  fair  coloration  produced  h\  the  com- 
bination <!  oxygen  with  manganous  tartrate. 
It  was  found,  however,  that  the  colour 
developed  was  not  sufficiently  strong  and 
that  the  weaker  results  faded  too  quickly. 
This  colour  is  more  quiekh  and  better 
developed  by    adding   to  300  I  it  ion 

1  cc.  i  t  5N.  MiiSO,,  then  1  ir.  of  5N. 
NaHO;  next,  after  thorough  shaking,  add 
1  cc.  of  5N  tartaric  arid,  and  when  the 
lipitate  has  dissolved  add  a  further  1  cc. 
t  ~i\\  NaHO  t  :  preserve  the  colour  as  long 
as  possible.  The  procedure  would  then  be 
the  same  as  in  the  next  met]]  d 
.1    in  iv   colorim.%  trie   meth  '.  rmining 

ten    in    working    i  tions. 

It  is  a  ci immonplace  am     _  pi    togra] ihers 
that   the   addition   of  alkali  to  a  solutl 
mam    developers   causes   a  dark  coloration, 
due   t.i  fi  irmatii  m   ■  f  quim  ties,   and  tin 
tlkaline  pyr  igalli  1  1         sorb  oxygen 
standard   method   in   gas   analysis.      Careful 
experiment    will    demonstrate   that   there   is 
a  close  connection   between   the   amounl    ol 
ir  developed  and  the  quantity  of  i  s 
sent    in    tin     -  lutii  lis,    and   that    afti 
few    minute--     this     ■    I   ur    remains     fairly 

me  hours  if  further 
rigidly    exclud  Upon    the—    facts    the 

ihnieal    col  irimetric    methi «l 
based. 

Apparai  —1    dozen    i 

250  cc.    stopp  'ile-.   fairly  regular  in 

diameter  and  capacity:    one  50  cc.   lunette 

Sodium      hydrate 
2X    solution    (80    gm.    per   litre  .    pyrogallic 
aeid  or  other  suitable  developer,  brown  dye. 
Preparation  of  si  tnd  irdi 

d  from  C<  •„,  etc.,  b\ 
passing  through  a  wash  Kettle  containing 
25  NaHO,  is  blown  through  two  litres  of 
Hand  Water  Board  water  contained  in  a 
bottle,  using  a  pii  <-  ol  ,  in  gaugi  glass  in 
■  ;  lift  fashion.  The  rate  sh  iul  1  bi  ab  u( 
half  a  litre  per  mi  uite  and  the  time  al 
four  hour-.  The  temperature  is  then  I 
and  the  amount  of  oxygeh  present  calcu- 
lated from  Ri  id  Lun1  's  tables  <  Sut- 
Volumetric  Analysis,  ]>.  302).  Or 
distilled  water  maj  be  used  and  the  more 
laborious  mel  in  by  Sutton  max  be 
followed  with  it.  hut  little  difference  will 
be  found.  Barometer  may  be  taken  al 
620  mm.  and  weight  ot  oxygen  at  L*429 
mem  per  CC.  at  XT  P.  Thus  at  21°  ('. 
the  tap  water  will  contain  7"0  mgm.  per 
litre,  and  1  will  assume  that  figure  is  t  nind. 
Fill  (with  a  siphon),  completely,  one  of  the 


2aii  cc.  nominal  bottle-  with  the  water 
and  add  0"100  gm.  oi  solid  "  pyro  "—the 
densely  crystalline  form  sold  as  "  fyraxe 
is  preferred — and  shake  all  the  crystals 
below  the  water  surface.  Then  add  from 
a    burette,    dipping    below     solution     I 

the   2N.    NaHO   and    immediately 

close    the    bottle    with    the    stopper    in    8U< 

tier  as  to  exclude  am   air  bubble  at  all. 
:e   up   till   all   the  crystals   are  diss  1 
a"nd  observi    tin    &  ilour. 

Tin  i     matched     with     the 

si  lai  ion     ot     a     brown     dye.         i     find 
"Diamond"    brown    requires    a    little    acid, 
methyl    orange    and    a     small    amount     ot 
chromate    ol    pi  tash    to    match    the    si 

tly.      Make  up  about  three  litre-  oi    tli' 

dye    solution,    adjusted   till   another  •ion  cc. 

bottle-full  ol  it  will  exactly  match  the  water 

1  when  held  tog  'ther  t  i  the 

light. 

\   -  mewhat  better  match,  preserving  the 
tint  well  en  dilution,  may  he  made  by  US 
the  brown  colour  obtaining  1>.\   shaking  up  a 
tion    <\     pyr  gallol    or    eikonogen    with 
ss    of    air    till    further    darkening    has 
ed.     [n  this    :as     si  rnie  slight  cl 
tint  takes  place  in  a  day  or  twi 

e     eighl  se    nominal    250    <•<■. 

les    and   determine    the   exact    capacity, 
•h    will    he    very   eh  >se    to   ;;i  n  i   ,  ,    .     ,    ,1 
number    1    t<>    s.     Into    No.     1     pour 

he  i  dy<    -'  lution  and  insert  the  -t   pper 
without   leaving  any   air  bubble.      This   will 
represent    the    amount    of   oxygen   found   in 
i  ater  -ample,  and  the  other  bottle-  will 
i      red  into  them  a  proportionate  quan- 
tity  of  the  dye  solution  till  the  -  pre- 
7.    li.    5,    4.    3,    2.    1    and   A   mgm.    of 
oxygen  per  litre  respectively. 

If  the  water  -ample  dee-  not  come  out 
sufficiently  near  T'll  mem.  per  litre,  the 
following  figures  will  have  to  be  varied  to 
-|n  nd:  and  tin  capacity  of  the  bottles, 
if  Ha  re  than  2  cc  or  3  CC  away  from 
.'(nil  cc.  will  also  naturally  affect  the  calcu- 
lation. 

Assuming   300  ee.   bottles   and   T'ii   mgm. 
oxygen   per  litre   in   the  sample   water — 

Into    Xo.     1     bottle    pour    olid    <;■.     matched 

tly lution   and  fill  with  watei 

Tut      No    2   bottle   pour  257  cc.    matched 

dve   solution   and   fill   with   water. 
Into  Xo.   3  bottle   pour  214  cc.   matched 

dye   si  lutii  n   and  fill  with   water. 
Into    \,,      I    bottle    pour    172   cc.    matched 

,]•  .■   -,  lution   and  fill  with   water. 

Into   Xo.   .",   bottle   pour   129  cc.    matched 

dve   solution   and   fill   with   water. 
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Int..   No     (5   bottle    i  -  matched 

dye  sol  I  till  with  water. 

In!"    N       i        ttle    | 13   ec.    Dial 

dye  solution  and  till  u  ith  water. 
Into  N       ~     ottli    I     ir  21'5  ce.   matche  1 
dye  solution  and  till  with  wat 
the  standards  are   adjust* 
I   1 1 1  •_- 1 1 1 .   per 
ii,   and   are  so  marked,  preferably, 
with  .i  diamond  i  I  he  stopper.     The 

i   1 1 1'  remaining  bottles  are  marked    \.    H,  C 
nd   I  '  in  tin    same  w  a.\ . 
Any     ~->  .1 1 1 1  i<  >i  i    may     now    bi  by 

|.liih.  Iield     vertically,     well 

below  solution  level,  jarring  it  and  moving 
illow  all  ah  hubbli  s  to  i  scape,  1 1 1< •  1 1 
iping    in    the  ill    under 

solution.        The    stopper    may    be    given    a 
downward    twist    when    removed    from    the 
bottle  will  then  be  suffici- 
ently   ail  I  few    moments  which 
elapse    before    testing.      (.'sing   ;i    siphon    to 
fill  the  bottle  i*-  obviously    a   more  accurate 
I. lit    thai    given    is    sufficienl    and 
more   easily    applied.      Solutions   in   contact 
pulp    must    be    settled    in    a    two-litre 
botl le   till'  I  ner,   ami   the 
sample  bottle  filled  therefrom   by    a  siphon. 
I  ii    test  1 1 1 1_-    1 1"     sample    i  t    solul  ion,    the 
stopper  is  gently    removed  with   an   upward 
twist    -<■   as    not    to    I  liquid      The 
(V100                                       ■  Inch   a   sufficient 
iiumbei    '.i    l"i-    i-    ready    weighed    oul 
then    dropped    into    tin-    bottle    and    shaken 
low    solution    level ;    1    cc     ol   '_'\ 
Nalli)  i-  then  run  in  from  the  burette  with 
point    below    solution  level,  and  the  stopper 

■I    in    such    a    way     that 
air     I'  in.  bli        -     left.         \lt.  tig     till     all 

Ivod,   the  san  tie  is 

placed   bet w ci  ti    the  two  st andards   it    i 
nearly   resembles,  and  thus  the  oxygen  may 
ii    determined   to  0*5   mgm.    per   litre.      It 
colour   i  actly    the   right    tint    it 

\  ill    bcci  ime    -..    «  it  hin    15    minuti 
solul  sort  'i  purplish  t inl  w itli 

l'\ n igalli -I  t. ir  u  slu  it   t imi  .     Adun  1.  edini >1 
md  n  ate  almost  as  useful  a-  i 

Hydro  colour  about 

third  tin-  intensity  ;  ortol  and  glycin 
1  h    -inula!    .'i.l.  hi  :  .'iitlt  t  In- 

dept I.  :  knehin,  pyn  catechin  and  meti  l 
very     feeble     read  in-        Tannin     gn  i  -     a. 
muddy    brown-blue,   and   i-   useless,   a-  also 
ai.'  .  t her  non  uch  as  b 

t'  ilidine,     di  anis  id  I     dipheny  lamine. 

The    developi  r    amid 
brown,  and.  like  hydrocoeruligi 

urable  i  u  u  ith  solutions  !■  >\  - 


ing    extractor    boxes    containing    very 
oxygen.       The   reaction   with   leucanilin 

-1'iw    and   uncertain,   though  a  beautiful 
tint     is    shown    with    tap    water.       If    pure 
>1    indigo     r  methy  lene  blue  could  he 
obtained    in    stable    solid    I 
coli  'Uf    match    could    ■  ibvii  usly     be 
ami    would    probably     L'i\>-    more    ace 
results   than    tin-    above    method,    which    i-. 
however,    sufficienl  -hnical    purpi 

and  w ell  within  tin  •  any  cy a 

□  ian.  'I'll. ugh  t he  -. 'h'l  d''\ .-I. iper 

i-   preferable,   it    is   not    impossible  t..  □ 
up   solutions   i.f   sufficienl    strength,    which. 
however,    cannot    he    kept     very     long    nn- 
chanj 

Sonn    /.  '  ■ 

■  )'  ins    in   Siiiii|is  : 


■ 

K.   s 

A 
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•    ll 

a  027 

:  n 

full) 

U  (.'J  1 

ill) 

12    i 

■  ill 

\  i    and      .  r   to    the    same    solul 

through   the   pun  tin 

rats       \    wit  bout  exti  a  ail   added  and 

I.     with   an   air   inlet    on    suction    line    neat 

the    pump.      This   air   inlet    i-    very    simply 

arranged  by    insert  ing  a   1   in.   pipe  I 

height    as   the   sump   into   the   suction   line, 

providing    it    with    a    valve    which    is 

opened    so    little    that    the    d<  I    the 

pump  is  n. >t   seriousl;  It    will   !>• 

noted    that    passing    through    a    well-pai 

pilUip    di»  -    Ii'  1     add     '  "lent 

ill     the    -..hit  1.  ii-  I  I  I  hat     the 

solutions    which    leave    the    extractors    with 
less   than  u'.">   mum.   oxygen   per  litre  very 

ll\     pick    up    •  ■     III    the    . 

of   the   slime    boxes,    where    tin    solution    is 

warier    and    the    flow    into    the    KUUip    much 

mon    rapid. 

Leachings  from  this  point  righl  up  to  the 
thirteenth   have    n 

than  ii  ii    m.,  assumed 

that   the  more  readily   oxidizable  s' 

d        ;  : 

0  serve  that  the  tit-t  solution,  in  which 
the  charge  is  collected,  ha-  lad  nearly  all 
t  he  .  emoved,  although  in  tin 

vat    it.   i-    found    I 

litre,   and   to  -lew    !~>  mgm.   per  litre  ii 
solution     overflowing     while     >  i 

e.  .ll.  ,  ted.      With  this  fa.-t    in..'    Iii    ci  nti. 
the    disappearance    ol     a     fair    amount 
cyanide  at   this  st:,L.,.,  n  matter  to  hi'  dealt 
with   in   a 
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Solutions  leaving  Sand 


No.  ol 
leaching 

Teni|e 

Free 
KCN. 

11 
infill,  p.  !. 

Hr.  from 

Hr.  from 

1 

1 

15 

15 

•i  ii  17 
■006 

II  5 
0-5 

3 

8 

3 

8 

2 

o 

14  5 

14 :, 

030 
030 

7  ■"> 

ti  .5 

4 
8 

26 
31 

3 
3 

12 

14  5 

•030 

■i  151 1 

~5 

in 

76 
43 

4 

* 

125 
14o 

U41 
027 

70 
7  5 

14 
11 

81 
78 

5 
5 

Kin 

In  ii 

i  (24 
024 

3  0 

7  ii 

6 

ii 

105 

97 

6 
6 

1 2  .5 
120 

1124 
024 

6  -.5 

7  u 

.5 
o 

135 
123 

7 
7 

12 

1-2  5 

•i  V2i  p 
•020 

Ii  5 

7  ii 

8 
II 

1 .59 
140 

8 

8 

12 

13  0 

020 
020 

6  ii 
6.5 

3 
13 

182 

ls7 

9 
9 

14 
12 

016 
015 

50 

7  ii 

111 
■j 

177 
162 

Oxyg 

water 


Wai 


I    Water    Board 

from  tap  direct     1.55    '  j'5 

Baud    Water    Board 

from   tap   direct    15'5    I  5"0 

Dam   water  ex.   pump     21'0°  C. 

Mine  water  ex.  pump  22-0'  I  7'0 

Leaving  .-lime  collectors     17'l     '  8"0 

Return    water    sump 16'6°<  7'5 

Vacuum    receiver    14"0  70 

throw    delivery     14  0  80 

Mill   steadv   head   vat    18  i    I 

Water    to    b     lers  J'JU0  C.  50 

The  Rand  Water  Board  water  vai 
siderably    in    oxygen    contents,  uallj 

sal  urated.      It  is  surpi  i ■- 1 n •_ 

ind  so  much  oxygen  in  the  mine  water, 
which  has,  however,  travelled  a  long  way 
and  passed  through  a  pump;  a  sample 
straight  Eri  m  the  rock  would  be  interesting. 
The  flow  through  the  vacuum  receiver  on 
the  sand  table   plant   is  evidently    too  rapid 

the  \  aeuum  L3  in.  i  to  ■  extract  the  corre- 
sponding air,  but,  curiously  enough,  the 
delivery  fn  m  the  three-throw  pump  extract- 
ing tins  water  shows  as  high  a  c  ntenl  as 
any  yet  tried.  With  the  abundance  of  air 
present  in  mill  waters  it  is  curious  that 
some  oxidizable  matter  should  -till  remain. 
-  ividenced  in  the  first  treatments  oi  both 
-and  and  slimi — evidently  the  rate  of  air 
replacement      especially    in    tube-mills)    is 

iter  than  the  consumption  of  oxygen  for 
the  short  time  nt  contact. 


16-5 

2    - 

: 

35 

:  0 

70 

16°     C. 

7' 5 

16       ( 

7  ii 

i  (7mi   in    <  ■  Slimt     Pulp. 

ire  Brown 
trai  pleted    ... 

vats, 
transfer   completed 
hours'     later) 
I  le  ivery    to    Brown    vats 

i   Vat   Nil   1   

Brown   Vat    No.   2    

Brown   Vat    No.   -i 

Brown   Vat    No.    I    

Storag  li  own  Vats 

The    slime    is    transferred    with    cyai 

solution  from  collectors  to  first   si  irage,  air 

j   blown  through   |  ipe  delivery  and  also 

into  storage  vat  at  the  same  time.     In  spite 

of    this    and   ol    the    fact    thai    considerable 

has  been  diss  lived,  there  is  practically 

9fi  n   left .      I  luring    o  i  ehanical   ag 

tion  for  the  next  three  and  a  half  hours  the 

air  being  blown  into  the  vat   In-  evidently 

nearly       mastered       the      reduce!  s       present. 

It    may    bi       bsen  ed  that   in  i  great   amount 
of  air  is  used  or  is  necessan   in  the   Brown 

vats. 

lions  in   Extractor  B- 
Strong  Box. 


'  i  inn 

Temp. 

Free 

Oxy- 

An. 

Extrac- 

1 oiiipirtment. 

c. 

lv(  V 

gen. 

dut. 

tion. 

11 

13 

•n:ty 

.".  ,"i     • 

6  '2.5 

1 

1.5 

5  4  s 

12% 

■  t 

ii  .5 

3  li'i 

34  . 

3 

... 

Trace 

110 

6! 

4 

Trace 

018 

S4 

., 

Trace 

004 

78 

6,  7  empty 

037 

'   0-5 

si.imi: 

Box 

Leaving 

Temp. 

Free 

Oxy- 

Au. 

Extrac- 

' lompartment. 

C. 

KCN 

gen. 

dwi. 

tion. 

it 

19  5 

013 

6  0 

148 

i 

4  .5 

1  3ii 

12% 

2 

n  .5 

ii  85 

3 

Trace 

0  20 

75% 

4 

Traci 

n  114 

81  - 

o 

Trace 

ii  t,l 

7.5 

6  and  7 

195 

012 

Trace 

mil 

Strong    liox    was    taken    third    day     after 

dressing      and      slime      bos      eighth      day. 

Though    first    compartment    of    strong    lex 

oves   most   ol   the  little  gold   is 

taken   out,    and    the    extraction    i-    much    im- 

pl'i  iVed    when     the  -      I  i       5    gl    tie.        Tile    til  -t 

compartment    in    slime    Imx.    clicked    with 
white  precipitate,  does  little  work  on  ox? 
or   gold.        The   third   compartment,    wl 
show  s    in,    v  1  pre,  ipital  e    on    top,    does 
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llent    work,    as    is    thi  svitb    the 

folli  IV 

Its    lend    no    support     to    the 
n    thai    presi  i  ygi  a  assists  pre- 

cipitation   "I  rizing 

Practically    no   bubbles    are   t"   !"• 
seen    "ii    slm  'ept    ju>i    after    a 

solid   cyanide)   so   thai    the   oxygen 
1-  ii,  ■  .|  l.\   meclianieal  effect .  which 

would  require  at   leasl    11"'  cu.  in.  "f  hydro- 

per    minute    to    rely  the 

I 
i-.   quantity  B    iu    bubbli 

which,   in  :tii-  pure  hydro- 

Ii    we   consider  thai    only    tl 

■       oi     i  In-    slime  show 

■    tati     ivheri     oxygen    i-    present 

md    thai  (  ■  \  '■!'    |>r<  iduce    it . 

Iier    lighl    i-  d    on    an    unsolved 

probli 

The    usual   equations   show   thai    6   mgm. 
oxy  gen  per  lil  >pond  with : 

n  lb    /. 1 1 , .  a.. .ii.  .ii     2 

lrl9  uide   til    Potassium,   ..i       ' 97 

Sod II  ..lii"  .    oi     .  0  003 

i.  m.'    b.  0  

:    I    II  gold  pi 

Mi. ir  has   show  n   thai   zit  | irac- 

i  i  r  • ;  1 1 1  \     insoluble     in     alkali    ••!     our     usual 
igths,    tl  ■  ■  I  ■  ■  ■  i 

isl   musl  be  presenl  ti 

j>roduced  it   is 

forn  |  md  it  less 

than    th.  in    i  u  liich    might 

nd    with    anything    from    0"019       t" 

i    i I.,     i  iide    "t    the    v 

\\  llit.-    |  IIIIlM     Ii"    !■    I  III.  .1  1 1. 

how  e\  er,   surncii  nl    tni     Fi 

ated   w  it  Ii   zinc  i   is   presi  nl . 
is    eliminated,    no    white 
■    will  !"■  Formed 
Thi  the   correct    lini    on    which    t" 

plants  ti 
nblc  producl 
1 1   We  mighl 

even    t. 
solul  mid   he   I 

.in.!  i  iibles    in 

ctions 
Wc    mi  solution 

vacuum    I"    mi  and 

null    pump  n 

lis   we   m igh  1 
ml  bubble  t  he  nil  i 
igh   the  solutions   which  would  !"■  kept 


miciil   means  might   be  emplo; 
such   as   the   use  -    lb.    oi   sodium   bi- 

sulphite  per   t..ii  nt   solution. 

I  he    expense    ol    any     me1  hod,    I 
would  ha\  >•  t  ,  be  borne  by   th  Jui  at 

saving  of  zinc,  which  would  hardly  amount 
ti  more  than  <*\  ll>  per  ton  ol  pulp,  and 
evei  -■  m    prices   i me   penny    per   ton 

seen  r  figure  to  do  much   work   for, 

though    improvements    in    other    direcl 
would  probably   !»•  simultaneously 

Mi.    Jas.     Gray       l/<  mb't 
I    am   sure   we   have  all   listened   with   . 
pleasure    t"    Mr.    White's    interesting    paper 

lie  determinate  ni  en   in  ey  a 

solul i. .n<.         Personally,    it    is    a    subject    1 
know  little  or  nothing  about.     We  must  all 
admit    it    is  a  most    ingenious  adaptatii 
well-known     principles    to    everyday    w 
and    I    am   -^iiv    it    will   give  quite   a    ! 
ught    among    those    who   i 
iiU"   contact    with    this    problem.      Our   old 
friend,    white    precipitate,  again    t'» 

i  and  I  hi  .|>i-  t  hose  \\  It  nthu- 

siastic  mi  the  subjecl 

'.'.  ill  come  t. ii  ifute 

Mr.   \\  liite  in  lii^  statements.      I   1 
much  pleasure   in  moving  u   \ 
in  Mr.   Win!,    fot   his  paper. 

Mr.     J      E.     Thomas      Past  -  Pre  aide  nt): 
In  connection  with  the  paper  we  have  jn>t 
,1  read  by    Mr.   White,    I   should  Ii 
irk   tlmt    in    1909,    when    I    was   on   the 
Simmer  and  -1     I    I'M..   Ltd  ,  we  had  two 
plants   running         The  solution- from 
the    one    plant    gravitated    from    the    filter- 
beds  to  the  extractor  boxes,  from  the  other 
it    had    to   be    pumped    through    a   Ctwynne 
centrifugal    pump.       I'he   quantity    ol    white 
■  I    in    tli.  5   to   which 

the    solution    was    pumped    «;i-    greatly     in 
excess  ol  that  formed  in  those  to  which  the 
— c > 1 1 1 1 1.  ii    gra\  itati  ■!         Tlii^.    I    alw 
-nl. T.  d,     « as    due     t"    the     fad     thai     tin- 
llwy  nne  pump  sucked  ait  and        erated  the 
si  'lui  ion      iM.   mi  si  .    I   am  m  ii    pn  pal 
deny    thai    some    air    may    also    hi 
draw  n    throuf  i  ump 

The  main  feature  i-.  however,  thai  one  may 
expect   more  \\liit"  precipitate  to  b 

In. in  an   a  i  at. M   gi  .Inticii   than    I  kept 

as    I".    tr. an   air  l»le.     This   if 

boi in-  ..nt   by   i he  Faol   that  w  i 

aiiiiiiL'  naturally    I 
solul ions,  <l"  ii. .t   t.  iiii   w ; 
the  tenl 

Mr.  H.  Rusden      I  Mr.   Wit 

..i   sonu 
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merits    which    I    tried    some    yeai  -      g 
when    t:        -  ■     eel     oi     the    estimate  i 
gen,    in   working  cyanide   solutions,   was 
discussion    by    this    Society.        The 

:iple  which  I  worked  on  is  a  well-known 

that   pyro  solution,  on   the  additii 
alkali,   becomes  :;    very    rapid  and  complete 

rbeni  ol  oxygen.  A  flask  oi  ku 
capacity  was  filled  with  the  cyanide  solution 
to  be  tested  and  fitted  with  a  delivery  tube 
filled  with  previously  boiled  water,  thus 
excluding  air.  An  inverted  glass-i 
burette  filled  with  a  portion  of  the  caustic 
potash    solutii  n      ind  the 

extremity   oi  the  delivery  tube  ensured 
all    pisrs    expelled    on    boiling    the    cyanide 
solutii  a  would  rted   buret  ti 

\\  nfii    it    was   observed    that    no  mot      e   - 


.   ci  illected,  the  number  oi 
I.        I  ly    means    i  it    length 

rubber   tubing,    a    small    buretl  ining 

solution    pyrogallic   acid   w:  icted 

to  the  top  ot  the  inverted  burette,  the  stop- 
\\  us  t  hen  i  ipened  and  ace.  oi  t  he  Py  ro. 
si  'luii   u    w  as    dt  aw  n    inti  i   the    mixi 
and  caustic  potas  □       Absorption  <  >i 

the    oxy  gi  n    was    very    rapid,    the    burette 

n,    the    d i if.- 1.    i 
between   the  original   and   last    readings  in- 
dicating   the   amount  gen     present. 
1     aimed     at      comparative,         I  than 
accur.it.            .         determinate           as     the 
latter    w< >ul  I     invi >lve    se\ oral     c< irrecl  i 
1     a. hnii     thai      Mr.     White's     ci  il<  i  imi 
method   is   far  superior  in   every  respect    t< 
the  principle    I    worked   on. 


N'oTK.s   nX    THE    REMOVAL    OF    A     VERTICAL    SHAFT    PILLAR. 


By  J .  Chilton    Mem!  ei  of  Council). 


The  Village  Main  Reef  Gold  Mine  is 
situated  in  the  Witwatersrand  central  area. 
To  the  north  lie  the  exhausted  claims  oi 
vTemmer,  Salisbury  and  Jubilee;  while 
to  the  south  are  the  extensive  workings  i  I 
the  Village  Deep.  East  and  west-  are 
respectively  the  I  it\  and  Suburban  and 
:  ira    Deep    Mines.  Being    thus    sur- 

rounded on  all  side-  by  the  wi  rkings  of  other 
mines,  it  was  recognised  that  exceptional 
measure-  would  lie  necessan  for  root  sup- 
port, and  6  of  the  total  mining  area  was 
left  in  situ  in  the  form  oi  stope  and  d 
pillar-.  Tin  -  ippi  irts,  with  the  ai 
large  unpayable  blocks,   were,  at  the  time, 

el   any  pressure  that 

was  likely    to  be  mei   with   in  the  ei 
mining  operations.     The  main  vertical 

depth  of  1,375  ft.     At  1,200  ft. 
H  shaft    ai    an 

allude  ol  30°,  and  the  Main  Ri  I  ader  is 
met  with  60  tt.  lower.  To  guard  against 
any  movement  in  the  shaft,  and  to  support 
the  mill,  engines  and  other  valu 
machinery .  a  large  shaft  pillai .  (50,000  sq. 
tt.  on  the  Si  Utll  Ri  -  I  and  160,000  sq.  ft. 
on  the  Main  Reei  Leader  w  as  ii  ft .  Mining 
authorities  differ  widely  in  their  estimates 
of  the  size  of  pillar  that  i-  necessan  Eoi 
shaft  pi  otection.  The  fi  illowing  table  has 
been  made,   sin  v  gent   \  iew  -  i  i 

mining  authorities   on   this  a: — 


Shaft    Pillar: 

Shaft    Pillar  : 

Authority. 

Depth  of  shaft 

llej.th  of  shaft 

600  tt. 

1,500  ft. 

Andre 

135  ft.  square. 

315  it .  square 

Foster 

.'tirii  ft.  diameter 

570  ft.  diametei 

Hughes     ... 

600  it. 

1500  ft.         ,, 

Lupton 

399  ft. 

999  ir. 

Merivale  ... 

9.'J  ft.  square 

150  ft.  square 

Painley 

195  ft. 

4.'llfl. 

Wardle     ... 

Isu  It. 

405  ft. 

The  difference  shown  in  this  table  is 
certainly  remarkable:  Hughes  requii 
in  the  latter  case  a  shaft  pillar  that 
is  almost  eighty  times  as  lame  as 
thai  desired  by  Merivale.  It  the  sizes 
of  shaft  pillars  here  outlined  wen-  suffi- 
u  ith  the  soti  "thill  oi  a  coal  scam, 
n  might  reasonably  be  supposi  d  that  a 
much  larger  pillar  standing  on  hard  quai 
would  be  sufficient   to  resist   eil  her  root 

pressur ■  "  draw."  i.e.,  that  is  the  lateral 

disturbance  beyond  the  point  actually   work- 
ed ;  yet  in  the  year  1908  a  vei-1  ical  fissure  in 
the  south-east  corner  of  the  shaft  appeared 
indioating  that   some  movemenl    was  taking 
place    in    the    absolute    roof    of    the    mine. 
This  crack  extended  up  the  shaft    I 
300    ft.,    and    gradually    opened    till    it    was 
:;   in.   wide.      It    was  then   decided,   on   tin 
;,d\  ice  of  Mr.  Stuarl  Martin,  the  (  onsulting 
Engineer    of    thi      Rand    Mines,    to    carry 
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.  .lit  extensive  sand-tilling  operations  to 
strengthen  and  support  1 1><-  area  round  tin- 
sliafl  er  ball  a  million  tons  of  sand 

flushed  ini"  these  workings. 
:l.-  time  previous  to  this-,  slight  earth 
tremors  had  been  recorded  on  the  surface, 
and  shattering  and  scaling  "1  pillars  bad 
been  noticed  in  the  drives  and  stopes  north 
oi  the  shaft,  but  nothing  to  cause  alarm  or 
uneasiness ;  and  tin  main  arteries  of  thu 
mine  were  still  regarded  as  absolute!} 
liound  the  shaft  pillar  there  were 
no  signs  oi  creep  or  I  eighting,  ami 
timbi  d  littli     sti 

(in  the  morning  i  t  V  ivember  10th,  1914, 
the  shall  pillar  collapsed  dui-ing  a  si 
thai  startled  the  town  of  Johannes! 
and  was  fell  to  a  distance  sevi  a  miles  fri  m 
the  shall,  (in  examination  it  was  found 
thai  the  roof,  sides  and  floor  of  all  the 
excavations  near  the  shaft  had  been  rup- 
tured, The  timbers  in  the  vertical  sliafl 
had  been  broken  and  the  shaft  thrown  out 
of  line.  The  pumps,  pump  chambers  and 
sumps  had  been  destroyed,  and  the  stations 
and  ore-bins  eompletelj  wrecked.  A  fall  "I 
hanging  wall  had  occurred  in  a  neighbour- 
ing incline  shaft   reaching  over  50  ft.  above 

-had  timbers.     L'nfortunatelj  .  this 
dent    happened    while    the    shift    "I    native 
miners    was    beitij  red,    and    ii\ e    w ere 

i  flooi 

and  rmit  m  the  disturbed  area  had  been 
shattered,  ami  drives  and  stations  were 
completely  filled  with  debris,  the  rails  being 
forced  up  againsl  the  hanging.  A  white 
onsetter  working  at  tin-  signal  bells  affirms 
thai  In'  was  thrown  up  againsl  the  ro 
the  station,  a  distance  oi  over  <i  ft.  It 
appeared  as  it  the  whole  weigh)  of  the  i  iver- 
lying  strata  had  been  carried  on  outer 

•  ■I  the  -halt  pillar  and  these  had  suddenly 
failed.     H  to  sa\ .  si ime  i  imbers  si 

ing   in    the   drives   showed    no  sign 
pressure,    and    the    -ami  filled    areas    round 
the   shaft    were    undisturbed       This  collapse 
was   parti.)    due   i"   the    fact    that    tin 

I n   flushed   inti i  t be  sti <\  ind  the 

-hai:  ifter    these    had     I n 

woi  Iced       IJy  1  hat   t  ime  1 1 
between  its  supports,  and  was,  owing  t"  the 
compressibility    oi    tin     sand,   onh    partial!} 
suppi  rted       That    the    sand-filled    area    did 

.M'    pressure   is   .  <.  id.  nl    fn  im    the   •■<  im- 

phi.-  flattening  oi  a   12  in    air  pipe  that   had 

been    left    in    the   -and    for   ventilating   pur- 

\ It  1 1 •  ■  1 1 ■_' 1 1   the   sand-filling  did   not 

•  hi  irch  prevent  the  accident .  then  is  no 
doubl    thai    it    minimised    it- 


gel    the   fullest    benefit   from   sand-filling   it 
nii^ht,    however,    t<>   follow   the   stop,     • 
as  closers   as  practicable. 

In  a  few  months  the  mine  was  rep 
and   restored    to   its   normal   condition,    and 
work   resumed.      Particular  attention   being 
din  cted  to  strengthening  and  supporting 
sides   <t   drives   and   stations    with   coni 
pillars  reinforced  with   win 
of   sand   wiii-   placed   between   tin-  com 
ami  iii.    countn   n  ick  t<  i  distribute  tin-  | 
-mi-  evenh . 

On  September  27th,  1913,  the  shaft  pillar 
ci  llapsed     had    as    i  he    first 
was,  n  was  completely  dwarfed  l>\  this 
The    vertical    shaft    was   completely    cl 
for  over  200  ft.,   and   stations  and   ore-bins 
w  ere  w  recked  be\  i  md  n  pair.     The 
pilhu -    w ere    cracked    and    shatti  i 
fissures    were    visible    in    the    shaft    300   ft. 
above   the   disturbed   area.        Unfortunately 
some    native  miners   lost    their  lives   ii 
mishap,  and  main  were  injured.     For  some 
time  the  situation  was  almost  hopeless,  and 
grave    fears   were   expressed    that    the   - 
would  have  to  be  abandoned.     An  attempt 
to  open  up  the  linh  level  station  had  I 
n    up.    as    timbers    is   in.    squ 

broken  in  24  h -      .Vs  the 

the   vertical   shaft    could   not 

it   w  a-  decided  ti  a   this  and   till  it 
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up  witli  sand,  and  thoroughly  reorganise  the 
new  shaft  bottom.  The  incline  shaft  was 
lengthened;  n.w  i  re  bins  were  cul  and  new 
cross-cuts  driven;  the  vertical  shaft  was 
straightened  and  retimbered,  and  after  a 
stoppage  of  about  five  months,  hoisting  oi 
rock  was  possible,  and  normal  conditions 
again   prev  ailed. 

It  may  be  contended  that  the  shaft  pillar 
in  this  instancr  was  too  small  for  the  weight 
it  was  called  upon  to  bear;  but  in  mining 
it  is  always  difficull  to  correctly  ascertain 
the  forces  to  lie  dealt  with;  and  it  matters 
in  it  how  large  a  pillar  may  be,  if  pressure 
accumulates  beyond  the  elastic  limit  ol  the 
rock  of  which  it  is  composed,  it  will  cer- 
tainly fail,  often  with  a  single  burst  of  greal 
severity.  As  reclaiming  operations  were 
taking  place,  necessitating  the  removal  of 
pillars  and  -mall  blocks  of  ground,  a  con- 
tinual readjustment  of  pressure  was  taking 
place,  and  more  and  mure  weight  was  being 
transferred  from  pillars  unto  the  solid  blocks 
around  the  shaft.  Shaft  pillars  that  may 
he  adequate  in  the  early  years  of  a  mine, 
may  become  overloaded  and  fail  as  the 
excavations  extend,  and  rout  pressure  in- 
creases 


Plan   showing   arrangement   of   supports   to   replace 
Shaft    Pillar. 


As  it  seemed  likely  that  further  rock- 
hursts  might  take  place  ill  this  area,  Mr. 
Stuart  Martin,  the  consulting  engineer  of 
tin-  property,  decided  that  tin-  somewhal 
heroic  measure  of  removing  the  shaft  pillar 
entirely  should  he  attempted.  As  this  shall 
was    the    only    one    through     which    the    ore 

could  he  hoisted,  and  its  destruction  meant 
the  eh  sing  down  of  the  property,  it  was 
realised  that  it  was  ,-m  operation  demanding 
great  judgmenl  and  skill,  and  that  it  was 
not  lightly  to  l,e  embarked  upon.  Probably 
only  once  before  has  a  similar  milling  opera- 


tion been  ai  tempted,  and  this  w  as  at  tin 
South  Kirby  Colliery,  Nottingham, 
where,   owing   t>>  creep   round   the   shah,    it 

was  decided    to   remove    the   slialt    pillar.       It 

w  as  uecessan  to  do  this  w ,  i  k  in  such  a 
manner  as  to  prevent  any  stoppage  in  the 
winding   operations,    and    interfere    as    little 

as  possible  with  the  ordinary  activities  oi 
the    mine.      The    shaft   consists   (,l    four   Ci  im 

partments     two   Eor   boisting   rock   and   two 

tor     men     and     materials      and     a     start     was 

made  from  the  shaft  timbers  oi  the  south 
compartment,   or  man  cage  way.     A   winzi 

6  ft.  wide  was  driven  from  the  shall  to 
connect  with  a  raise  coming  up  from  a 
lower  level,  thus  dividing  the  pillar  and 
facilitating  the  handling  of  the  broki 
ground,  and  forming  a  starting  place  [•.r 
band-stoping  operations.  From  this  urn 
an  excavation  about  20  ft.  wide  was  made, 
completelj  encircling  the  slant.  As  soon  as 
a  space  ,,t  (j  tt.  x20  ft.  had  been  excavated, 
a  pigstye  was  placed  in  position.  These 
supports  were  formed  of  blue-gum  beams 
12  in.  x  12  in.  in  thickness  and  l(i  It.  in 
length.  These  were  framed  together,  so 
that  when  the  pigstye  was  completed  it- 
measured  4  ft.  in  breadth  and  Hi  ft.  in 
length.  Shorter  lengths  would  have  been 
easier  to  handle,    hut    it    was   feared   that    the 

smaller  pigstye  might  he  crushed  into  tin 
shaft  if  roof  pressure  became  severe.  A 
space  of  12  in.  was  ],.ft  between  the  shaft 
timbers   and   the   supports.        The    pigstyes 

were  carefully  wedged  and  hand  packed 
the  entire  space  being  completely  tilled  so 
that  shrinkage  could  he  reduced  to  the 
smallest  possible  amount.  With  the  shaft  as 
centre,  the  pigstyes  radiated  in  all  direc- 
tions, and  were  put  in  as  rapidly  as  tin 
rock  was  excavated:  at  no  time  was  a  space 
greater  than  necessary  left  unsupported. 
The  broken  or.-  was  passed  down  the  winze 
to  the  level  below,  and  as  blasting  only  tool 
place  when  winding  was  stopped,  no  inter- 
ruption occurred,  the  holes  being  so  placed 
as  to  blow  tlu-  rock-  away  from  the  shaft 
timbers.  After  the  shall  had  been  encireli  d 
In  this  manner  ordinary  stoping  operations 
Were  started,  working  outwards  to  the 
boundaries  "I  tie-  shaft  pillar.  Tin'  large 
pigstyes  were  only  employed  round  the 
shaft,  the  remainder  of  the  ground  I" 
supported  by  a  new-  form  of  pigstye  desigm  rl 
hv  Mr.  II.  ('.  Hilton.  This  new  type  his 
an  open  construction  that  permits  < ,f  the 
building    in    of    the    filling    man  rial,     thus 
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ire,    and 
lid  support.        Sp 
were  filled  ivitli  v 
until   the   whole  area   round   th<    shafl 
lied,  with  '»iil\   spaces  1« -f t 
chamber  and  tin 
filter  mat  I   unions  the 

II-    CI  "lid 

i  .  but  owing  t'>  i  he  il      I 
mine,  t his  had  i  i  he  pul  ofi  tiil  tin 
tin  ci  'iiM  s  round. 


Some  months  have  now  since  the 

■    pillar  « as  totalh    n  md  liii le 

•  mm  m!    i  ■    I ii   noticed.     Thai 

si  ii,.  i han 

is    evidenl    b\    the 
air  ' column    "ii    t\\" 
hul     an     expansion     joinl     will 
this       The   shafl    timhers    sboi 

uhsi- 
Main  lieel  I. 
i    pillar,    which   lies    immediately    below 
liar,   is  largely    unpayable, 
bilitj   ol  its  i 
,   ited 

ii  i has   >lii.\\  n    iliui 

u  hen  an 
\\    a 
but   it  n 
\r  this  -ii    pillar,   it    would  be 

■nihil    manner       l''ron 

l-M-ll 

nl.  I  here  i-  liti  le 
if    it     Ii 

Id 

fell 

I 


loth  Xovembei     1917,  while  damaging  s 

i     levels,     ilnt    not    cause    the 
sli^'li'  ment  near  the  si 

In  the  lighl  of  the  experience  oi  the 
Village  Main  Beef  and  other  neighbouring 
mines  that   have   -  n  a  similar  man- 

ner, bable  thai   n  tit  ion 

might    profitably    be  given  to  tin-  siil>j<-. 
shaft     pillars.       The    general     tendency     in 

al  mines  is  to  h  a\ e  \ er\ 
suppi  rts  for  t Ii''  shafl .  and  in  son 
deepei    mines  pillars  having  an 
130  aii    -  havi    been  lefl       in  S. .ut h  African 
mines    tin  f  1  he    pillar 

i  mined  b\   I  he  gi  Id  contents  ol  the 
protection    * 
surrounds  1 1  >■  ■ 
shaft;   bul    with   rich   rock   a   much   smaller 
suppi  tin- i.i ii .      In   the   new 

I      ■    Kami  special  precautions 
will   have   t"  he   tak<  '1  crush 

■  1'  d,  as  1 1"    s,  if(  slate  footw  all 
.r  eastern  mines  i-  ver\   similar  t « >  that, 
i  below  tin-  c  ial  measures  ;  and   in 
pillars    are    lefl    "t    large    area,    the    main 
ol    tin'   inin.-   will   certainh    suffer 
from   creep  ami  crush  even   more  thai 
central   mines   ha. 

S  nie  mining  engineers  havi  far 

as    ;  thai    shaft    pillars    ure    neither 

(h  sirable,  and  thai  an  exca\  a 
d   from   thr  shaft   bot- 
tom,  ami  ext  itwards  t'    the  b 

■  iiiul 
liafl  beii  d  as  1  ighth  a-  possible 

with  s  .\  settlement 

would   nut    I,.  I   would  I"'   !■ 

and    th,     shaft    would    ii"t    In'   s,,  liable 

pi b.    (>ob  lii's  in  coal  n 

due    t"    crushing    would    also    !"•    avoided, 
ring,    in    his    jin  [led,        Whj 

I '  .  supports  1 1 

but   hi-  idea  «  as  i .  garded  as  I  he  fi 

ded    brain,    and    did    not  the 

attention    the    subjeel    warranted.       Mining 

notoriously    conservative,   and 

shaft    sinking    i-   i  nd   the\    are    few 

thai    would  take  the  risk  nl    i 

I    have    t"   thanl,    Mr      I'     I  per- 

mission  t"  publish 

Mr.  E.  M.  Weston     \h 
I    I  much    i 

Mr    Chilton 

\  s     wi 

d   with    tin-    Village    Mam    i 
a  nui  !  a  deli- 


.inn.'  mis 


Allan  Bagult  :      /'■  i 


e  and  dangerous  piece  of  work.  As  far 
as   the   safety    of   the   nunc-   and   the   people 

tying  out  the  work  an-  concerned,  tins 
work  has  been  very  largely  under  bis  direc- 
ts n,  as  Underground  Manager,  and  I  think 
lir  is  to  1  i1  nl.it. 'il  i  a  ba  \  iug  brought 

it  tn  such  a  successful  conclusion  and  on 
hi-  promotion. 

Hi.'  question  i  if  shafl  pillars  is,  of  i  urse, 
that  permits  oi  endless  discussion. 
The  author  refers  to  the  question  ol  sliai't 
pillars  .n  the  East  Hand  The  decision, 
1  think,  a>  regards  leaving  shaft  pillars 
depends  very  largeh  on  the  dip  of  the  reef 
.id  tlu  number  ol  r.  .  f-  to  be  extracted. 
On  the  East  Rand  we  have  one  reef  with 
-  a!!'      i     limited    stoping    width,    h  ing 

her  flat,  and  the  conditions  oi  subsi- 
dence   would    mi    doubt    be    very    different 

i"  in   where  two  reefs  have   1 n   extracted 

dip  oi   60°  to  40°,   as  on  the  Central 

id.        S, ,  the   problem   is   one,    1    should 

nk,  which  would  have  to  be  solved  for 
any  particular  mine. 

Mr.   H.    S.    Meyer:    1    beg    to   second  the 
t  than i—  I  '  Mr.  Chilti >n  for  Ins  paper, 
eh    is    extremely     interesting,    and    can 
i  ■,    only    be    thoroughly    appreciated    by 
\  In     has    been   connected   with  the 
blem  and  seen  the  extraordinary  condi- 
tions that  had  to  !"•  faced.      I  do  not  think 
the    anth'ii' — perhaps   for    fear   of   exaggera- 
tion— makes  quite  sufficient   point   about  it. 
Bui    i   remember  going   down   the  mine  on 
i    d  <  iccasii  in.   u  hen  the  whole  place 
d    in.       It    was    simply     an    appalling 
At  first  one  imagined  that  the  w  I"  ile 
il ■■.   and  the  additional  harrow- 
..    i  if  dead  bodies  l\  ing  al «  ui  all  i  n  ei 

place  was  an  i  ccasii  >n  i  hai   any  i who 

present   would  not    forgel    in  a  lifetime. 
I    also  think   that   a  special   word  of  con- 
gratulate n  -hi  mid  In    given   to   Mr    Chilton, 
;     .   although   be  merely    makes  his  paper  a 
i    the   work   that    w  as   di  me,   as 
Mr.  Westi  ti  p  ints  out,  be  was  very   largeh 
ble  for  the  completion  of  this  dan- 
■  n>   undertaking. 

The    author    in    a    gi  net  al    n  ay    discusses 
sh  lit    pillars,   and  the  ant  horit  ies  he  qui  ites 

refer  onl  il   m ig   practice.     I  can- 

II.  t    agree  f  bat   the   k >cal  <•< indil inn-   in   gi ild 

mining    are    analogous    to    any     important 

i-ee.      Indirectly,    1    think   he   \  ievi  -   with 

authority     who    boldly     ad   i  cated    the 

,.. ,'  al      of     shaft      |iillar-      and      who     was 

i-  garded,  as  he  says,  as  i  ne  with  a  crowded 

The  shaft  pillar  question  has  locally 


been  ned  very  much  by  eircumstai 

where  the  ui".-  has  been  poor  or  unprofitable, 
large  pillar-  have  keen  the  rule;  on  the 
contrary,  when  the  ore  has  been  rich,  thi 
pillars  left  have  generally  been  inadequate 
when  regarded  as  t rue  shaft  pillai s.  <  hi 
the   Far  East    Kami,  where  the  strata  has  a 

low      dip,     the     pressure     acts     alnn  - 

vertically,   and  the   claim   ana-    being    rela 
tively    greal    the    practici    will   no  doubt    b< 
ti     leave   vi  n    large   pillai  -  r.  iund   I  he   main 
-halts,   although    from   a   technical   point   oi 

\  lew        1       \  elltlll'e      tile      I    pilll.  .11       i  llal       t  hi   I.        1- 

uo    real    need    for   such    a    policy.      On    thi 
Central   Rand  in  steeply  inclined  formati 
the    ground     has    a    tendency     to    slide,     and 

the  weight  of  the  overlying  ruck  does  nol 
act  entirely  vertically.  On  this  account 
the  tendency  to-day  i-  to  remove  pillars 
and  fill  in  the  \  acant  spaces  vvitli  ;artd,  a 
method  which  enables  the  weight  to  be 
-ii.   'i  ssfullv  conti'i  lied. 


FERTILIZERS. 


Bv    Allan    Baguley,    B.Sc,    F.I.C. 


(Printed  in  Journal,   .Vnrrmin  r,   1917.) 


REPLY  TO  DISCUSSION. 

Mr.  A.  Baguley  (Member)  In  Calde- 
.  .,11-  desire  for  further  detail-  as  to  specific 
fertilizers  mainly  needed  for  staple  crops 
and  typical  soils  in  this  country,  i-  not  i  in 
that  admits  of  full  satisfaction  in  a  limited 
space.  Generally,  the  soils  oi  the  country 
are  peer  in  phosphates.  Maize  is  a  staple 
crop  which  responds  to  applications  of  phos- 
phates \ny  fertilizer  supplying  ph  sphates 
is  specific  for  maize.  Phosphatie  fertilizers 
would  probably  be  effective  in  the  fi  Ik  wing 
i  nk 'i-  : — 

i  1 1  I  lissoh  e.l  phosphates  (including 
mineral  super-phosphates  and  dis- 
solved hones  and  guanos). 
(2  Organic  phosphates  as  fish  refuse. 
whale  meat,  tankage  and  bi  in  dust , 
(3)  Ground  ruck  phosphates  (the  in  n  and 
aluminium  salts). 

I  |     1  lone    meal    Hindi 1\  ed   .    and 

.".    Ground   rock    phosphate    (the   calcium 

salt 
\   mixture  oi  the  first  three  of  these  may 
very    easily    be  more  effective  than  any    oro 
,;i    them,   and.   over  a    number   oi    seasons, 
v.  .ui. I   nearly   always  be  so. 

The  order  i  if  efficiency    would  be  different 
in  the  case  of  another  staple  crop,  lucei 
for  instance,  f<  r  which  crop  also  phosphates 
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ii. •    very    ni-f-i — :it  \ .     Again,    the    potato   i> 

l\   grown   in   Smith   Allien  in  snil-  <.|   a 

i,   nature.     These  are  frequently  notably 

■i. -lit    in    potash,    and,    it    a    satisfactory 

crop   i-   to  I"-  grown,    potash  must   be   ~ii| >- 

plied.      l!\    far    the    besl    method    ol    doing 

this  is  by   the  addition  of  dung  to  the  sc.il. 

ui  potassium  salts,  the  sulphate  is  the 

In    this    country     muriate    ol     potash 

mixed  -~ .- 1 1 1  ~~ .  sucb  n-  kainil  larnallite, 

should     he     a  oided  -••     salts     are 

unobtainable     ui     the     present     time,     and 

inds  of  asl    a  ppi  ar  the  •  inly  si  i 
of  |"  ile.     A  - 1 1   in   if  s  ci  ude  ci  m- 

.In  ion    should    be   used   sparingly .   or  be  pul 

uisticity. 

Even  under  the  besl  conditions,  potassium 

salts  require  care  in  application.     On  man) 

ol  i  In-  i  lime  ii i.i\   be  regarded 

-  specific  fertilizer  for  leguminous  ci 

ms    and    lucen  <  II  her    ferl  ilizing 

substanci  quired  as  « .-II      The  lime 

is  hesl  used  as  ground  limestone. 

I     perimenl  al   e\  idence   thai    fats    in    fer- 
i  ilizers  rel  ard  di  n   I   find  hai 

.  :n.  \        M        1 1. ill.      in      liis      book      "II 

I  •  n ilizers, ' '  say s:  '    I  ders  acces 

i    and   so  delays   the  decomposition   of 
■  us  material.      I  tut  ci  msidering 
how   rapidly    all   oils  and    fats   are   atta 
by    bacteria,   il    is  doubtful   it   tliis  objection 
i-   valid,  I       periments  are  lack- 

ing."    In  another  place,  under  the  heading 

1.  guam  is,   he   n  rites  :  "  Tins  .  ipinii  m 
that  the  pre  oil  delays  the  decom- 

p  >•  >-s  i  i  ion  ol   such   mam  illy  never 

been    demonstrated  There    can    be    no 

doubt    thai    di  ition   is   more  rapid   in 

this  countn  than  in  others  with  a  colder 
climate  Mr  Warington  Smyth  com- 
plains ..I  the  difficulty  of  getting  our  tanners 
1. 1  use  wl  ore  I  ban  t  hey  do.    The 

considerable  prejudice,  ol  which  he  spi 
i-    certainly    less    warranted    in    this    warm 
ntry    than   in    Britain   or   Holland       Foi 
all   ilint.    ii   eaim..i    In-  contended   thai    tats 
n \    use  «  ilizer,  and 

u  prejudice  ngainsl  their  presence  may  be 
undi  n.  because,  alter  all, 

it  mo  II).  imded.     The  quesl ion  i if 

I  he      effect       .  .1       fal  lllpn-it  I.  .11      nf 

ne   thai  1 1. .ii 

in    s.  lit  1  >     \ii  ica.      i  iin    agricultural   scl 
and    expel  il     farms    might     fairly     be 

me  experimental   i 

; . 1 1 1 ■_•   ..ii    this    mar 

Mr     W  lute    i  .i  -.    truly    -a\  -    that,    nfter 
all.    the    pi'in  -    rain-water. 

Il--      -lip.  |  s,      III' .-i 


likely,    largely    due   t.>  the   fact    of   it-   ■ 
tabling   more   dissolved   oxygen.     This 
el. -mi     deduction    from     Russell's    work 

i  ion    in    -nil-    at     ttothamsted.      I 

■   is  always,  more  or  less,  contamin: 
with    dissolved    -ah-    and    organic    mat 
The  former  are.  more  often  than  ii"t.  useless 
or  harmful;  the  latter  use-  up  the  di--. 
■  xygen. 

Tin'  effect   . .)  elementary    sulphur  appl 
in  the  -<.il  a-  a  fertilizer  appears  t..  mi 
he  due   1..  ii-  influence  on   the  mil 
-nil    flora    and    fauna.        The    sulphur 
partial  sterilization  oi   thi 

bem  tiis    ol    which    mi    crop    productii 
have     been     attributed     by      l!u--.  II 
1 1  utchinsi  m   to  the  e.  implete  desti 
the  larger  -nil  organisms.     In  their  ah-. 

-mailer    organisms    multiplied    t>. 
unusual  extent   with  advantage  !••  the 
plant.      The    elimination    of    ama 
ciliata,     which     devour     the     bacteria 
moulds,  leads  to  'he  multiplication  ol  then 

• .    which    are    useful   organisms,    a. 
in    i he    product i'.n   of   plant    fi  lod.      W<     I 
tin in    tune    t..   time   of    tl 
ferrous    sulphate,    mauganese    dioxide 
strange     substances     « 
is   fertilizer.     Th 

i   for  in  the  same  way       w 
is    In    determine    which    i- 
ui.  -t  satisfactory  ol  such  substances  to  n-.  . 
or  the   hi  lil  ions   under  which  oni 

them   may    he   used.        Then 
sundry    proprietary    -nil  disinfectants  wl 

6i   -nil-  in  a  similar  way . 
Dr.  Juritz,  in  a  very   instructive  conti 
linn,  compares  the  relative  utility  ol  vai 
mineral  phosphates.      In  thi-  connect ioi 
aspect   ■  i    the   matter,  I   to  by    Pi   - 

fessor   Stanley    in   the  case   .t    potash   ■ 
I"  unds,   should   not    hi  iked  ;  that 

the  influence  ol  the  crop  plant .  I'hospli 
oxide  in  am  particular  mineral  may 
:i  vailabli  t  to  an.  .i 

Plants  tiie  imt  entirely  dependent  t  ir  i 
phoric    oxide   on 

earbon  dii  organic  matl 

fusii  .ii  w  it  1 1  hi  sulphate  and  calc 

.;ii I.,  naie.  or  bi .hit ii .n  in  sulphuric  a 
They  each  p — ess,  in  addition,  power* 
;it ia.  i    r  to  1  hemselves  and  1 1 

minal  these   i-  one  ol   the  imporl 

rs  requiring  investigation. 
\u    nh\  i, ...i-    In).  ui    Mr.    1  [esl 

argument    i-  that    fertilizer  is  not  the  ni 
requirement       for      successful      agriculture. 
Others,  rightly   emphasised  by   him. 

.11    eh.  .il I    a    dl-l  .    •   | 
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that  thr  agriculturist  may  use  his  resources 
to  tli.'  best  advantage,  and  the  need  for 
drainage  in  alluvial  flats  where  bral<  pre- 
vails. In  many  cases  impossibilities  are 
required  of  tertilizer.  Mr.  Heslop  lias 
i  i  linted  out  that  a  generi  ius  application 
means  only  a  very  small  percentage  addi- 
tion to  tin-  soil.  There  i-..  therefore,  all 
I  he  up  re  reason  for  cutting  mil  other  causes 

if  crop  failure.  Fertilizers  will  not  bring 
about  the  benefits  arising  from,  or  obviate 
the  need  tor,  drainage,  liming,  dunging, 
irrigation  and  cultivation.  After  all.  the 
areas  of  the   country   whicb   do  not   benefit 

rem  fertilizers  are  only  a  small  proportion 
of  tin'  whole,  and  it  may  fairly  lie  said  that, 
in  the  usual  case,  fertilizers  afford  at  once 
the  most  general,  the  least  expensive  and 
the  most  effective  means  of  increasing  r.  >> 
|ir<  ductii  in. 

The  Chairman:  I  think  you  will  agree  with 
me  that  Mr.  Baguley  has  added  to  the  vahie 
of  his  paper  by  his  very  able  reply 


THE  MANUFACTURE  OF  CRUDE 

SODIUM  MANGANATE  FOR  USE  ON 

THE  MINES. 


A    NEW    METHOD    OF   DETERMINING 
COPPER. 


By  James  Mora,  M.A.,  D.Sc,  F.I.C.  (Past- 
President). 


(Printed  m  Journal,   November,    1917.) 


REPLY   TO   DISCUSSION. 

Dr.  J.  Moir  (Past-President):  Discussioi 
on  this  paper  having  been  rather  like  snakes 
in  Ireland,  my  task  in  replying  is  eas\  :  but 
I  really  think  the  time  has  come  to  change 
the  Society's  name  to  "The  Gold  Metal- 
hn  gica  I  and  Mining  Si  iciety  ' 

I  am  all  t he  more  obliged  t< i  m\  In  i i 
Mr.  Watson  for  giving  the  method  a  trial. 
I  think  the  explanation  of  any  "  trickiness 
which  he  finds  in  the  method  lies  in  the 
absolute  necessity  of  keeping  down  the 
acidity — which  perhaps  I  did  not  sufficiently 
emphasize.      It    so  happens  that  it  requires 

very   little   acid   indeed   to  cause   tlliosulphate 

to  decompose;  and  of  course  if  the  decom- 
position goes  so  far  as  to  liberate  SO,,  the 
amount  of  iodine  required  to  oxidize  this  to 
So,   is  twice  that   which  is  required  for  the 

tlliosulphate     from     which    the     SO,    came 

hence  low  copper  results  would  he  got. 
This  is,  however,  quite  avoidable  h\  use  of 
caustic  soda   before  adding  sodium   acetate. 


By  F.  Wartenweiler  (Member  of  Council). 
(Printed  in   Journal.  January,   1918.) 

DISCUSSH  IX. 

Mr.  N.  M.  Galbreath  i  Mi  mber)  I  should 
like  to  congratulate  Mr.  Wartenweiler  on  his 
very  interesting  paper  on  the  manufacture 
oi  sodium  manganate.  Regarding  the  for- 
mation of  permanganate  from  manganati 
by  dilution  or  li\  the  addition  ot  sulphuric 
acid,   on,.'   atom   i :t    mangani  se    i~ ■  i endered 

useless    |or    this    purpose,    either   h\    the    for- 
mation  of   Mi, <f,   or   MnS04.      The  equation 
quoted    by    Mr.    Wartenweiler    shows    this 
clearlv  : 
.'!Xa.,MnOl--_>H,o    =Mn02  + 

•JXaMnO,  -  IXaHO 
This  loss,  which  amounts  to  one-third  of 
the  manganese  present  in  the  manganate  is 
a  serious  one.  It  is  claimed  for  a  German 
process  that  it  removes  thi-  loss  h\  effecting 
the  conversion  by  chlorine  uas,  thus:  — 
2Na,MnO/-f.CL,  2NaMnO,  +  2NaCI. 
The    follow  i nc    is  : 

.1  Rough  Method  of  determining  the 
value  of  Manganate  of  Soda. — While  en- 
gaged in  manganate-making,  about  a  year 
ago,  I  suggested  the  following  rough  method 
oi  analysis  which  I  found  handy  and  not  too 
tedious.  Ii  is  as  follows :  — Weigh  Id 
crams  of  the  roughly  powdered  manganate, 
transfer  to  a  500ce.  graduated  flask,  add 
cold  distilled  water,  shake  until  the  solubli 
portion  has  dissolved,  make  up  to  hulk,  mix. 
allow  to  settle,  and  pipette  off  25cc.  ot  tic 
dear  liquid,  which  represent  0'5  gm.  of 
the  material  weighed.  To  tin-  solution  add 
a  measured  volume  ot  .V  in  oxalic  acid 
(which     is    known    to    he     in     excess    ot     the 

manganate  present)  50cc.  in  11, so,  and 
-ace.  distilled  water,  heat  and  shake  until 
.dear,  dilute  to  200cc.  to  250ec.  with  hot 
distilled  water  and  determine  the  amount 
oi  oxalic  acid  remaining,  h\  titration  with 
.V  In  KMnO,,  observing  the  usual  conditions 
as  regards  dilution,  acidity  and  temperature. 
The  difference  between  tic  amount  ot 
oxalic  acid  added  and  that  remaining  gives 
the  amount  oxidised  by  the  manganate. 
The  value  may  he  reported  in  terms  ot 
oxygen;  Ice.  .V  lOoxalicacid  '0008  gm.  O. 
The  method  for  the  determination  oi  MnO, 
given  in  Sutton's  Volumetric  Analysis. 
Manganese,      7.    page   261,    suggested    tin 
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ad  that  a  method, 
from    tl  only    in    di  I 

mica!  works.     I  have  ven- 

not    familiar  with 

The  Chairman:  \\ .    are  dad 

ew  contributor  to  our 


THE    ESTIMATION    OF    INJURIO 

DUST    IN     MINK    AIR     BY    THE     KOTZK 
KON1MKTKK. 


fOHN      ISXES        A 


Printed  in  Journal,  Ma 


DISCUSSION. 

Mr.  E.  M.  Weston    Men  cil): 

n  i  \    .-ili 

discussion 

■    this 

iving   m> 

Miners'   Phthisis 

l'1V\  I  1016,   1  could 

ns  in  -in  ■'.  In    I   main- 

dusl 
particles      I  i  thai    I  max  have 

unwittingly    d  Committee  the  i 1 1  i 1 1 — - 

with   Mr.    tunes 

that  1 1 1 < ■  \  in  am  way  had  -'    imds 

liis    amu  isification  into 

rider  5  microns  and  all 

i   dust   ol  academic  interest  !!!     As  this 

,-    w  i <  1  •  1\ 

I     1 1 1 :  i  n     I 

•  he  follow  — 

i ,, .,,.  rul    Report,    Chapter    l\ .'..    page   20, 
\i  i  icle     50 :     "  1  itigations 

sufficient   to  ii  the  vei  •. 

particles    wh  the     most     impi 

r  in  tin  the  disease.     It  is 

particles 
veh    unimportant. 
The    latter    will    throughout    this    report    !»• 

Vppendix    l  bi     Drs.     W 

ue,    l'r.itl  I1 

;ill   mine  tlnvt   H.'i  b>    number  i.f  the   par- 

i  icle                 Ii  iv  \2                    in    dian 

I:    is    tin  nlj    which 

r    the    lungs  I  m      MoCrae    has    - 


that  the  great  majority  of  tin-  mineral  • 
tides  found  in  tl.  the  silicotic  i 

.hi  average  diameter  "f  less  than 
micron.  Only  a  negligibly  small  nun 
■  i     particles     wen 

led     -  '•     microns,     and     the     larj 
i    was    10"5   ii  "It    w 

re  that   I 
which    are    most    important     in    pi 
silicosis  this  minute    - 

mien  awards." 

Appi  I  'i'     John    Met 

amount  ot  material  with  diamet-er  i 

about    70      •  .f  the   wh 
.   .   .      M:tm    measurements    were    madi 
particles    constituting    the     remaii 
lie    material,    the   largest    part 
\Miii-il   between    1   micron 
the    largi  1 1  ed    « as    10'5    n 

\1~..  •  tut  mi  page  13 1  sin  iwi 

ol  tin  L  mic  "  particli 

in  di 

Appendix     8:     Dr.     Watkins     Pitchl 
;  I  light  10] 

particles  in  si 

Of  1      -     M 
learn   tl 
instai  ind   0  microns, 

■  1  8,   in    1 1   '!■■■■  11- 

in   12  bet'  ~       d  10,   and  in  0  betw 

i   13 

Appendix   0 :    I  >r.    Mi  ir   appi 

I    sill  - t  1 1*1  -a>  .   :i   n 

who  had   hit    und 

period,    and   he   found   a   ven 

tion  the   120 

lie  unde  liut   he 

f.ninil    1    .n  2,000  over  8  microns  diam 

and  two  pun icles,  one  II  b\  '■'•[  mil 

the    other    13    x    3J    microns,    and    he 

.1     that     tl»'.\     were    about 
mill: 

Regarding    •■■  .        i  tention    that    proh 
mam  ol  the  lai  ger  particli 
Naturi    -    in.  thode    after   the    miner    !•  i 
work  and  before  his  lungs  become  available 

xamiuation,    I    beg   to  direct    att< 
to  the  la-«  three  paragraphs  ..t    \i 
b>    l»r.    Watkins    Pitcliford,    whirl 
in   full. 

In  view   of  the  quotation,  m\   content 
that   nil  mine  dust    (85      ..I  which  is  bi 
r_''"i   microns   in  diami  ter]   is  danji 

than     justified,     and      Mr.      Im 
lusi<  ns    are     founded    on    an    enti 
-    •     ■ 
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CEMENTATION  PEOCESS  APPLIED  TO 
.MIXING   (FEANgOIS  SYSTEM). 


H\   A.   II.  Kiiyxu-w  i  Membet  I. 
(Printed  in  Journal,  Mai/,   V 


DISCUSSION. 

Mr.  E.  M.  Weston  (Member  of  Council): 
This  Society  is  to  be  congratulated  on 
receiving  the  first  account  of  the  applica- 
tii  ii  of  this  process  to  mining  on  the  Hand, 
and  especially  from  one  who  lias,  like  Mr. 
Krynauw,  been  actively  engaged  in  the 
work.  Regarding  the  explanation  given  as 
to  the  manner  in  which  the  cernen-t  tills 
the  fissures  and  the  pressure  rises,  this 
would  seem  to  have  great  resemblance  to  I 
phenomena  of  deposition  of  ore  in  veins, 
and  1  think  the  explanation  given  is 
scarcely  probable.  I  do  not  think  even  a 
pi  i  --in  e  of  I. ni  in  lb.  per  sq.  in.  wi  tuld  l<  iree 
water  through  solid  cemenf  filling  fissures 
-  or  hundreds  of  feet.  I-.  it  not 
e  likely  that  the  cement  is  deposited 
first  in  the  blind  cracks  and  then  in  succes- 
■rs  ,m  the  sides  of  the  larger  watei 
gradually  reducing  their  free  area 
and  thus  causing  a  rise  in  pressure  while 
water  still  escapes,  until  the  fissures  till 
eompletelj  bj  expansion?  Cernenl  expands 
1  in  1,000  on  setting. 

.1/.,  tis   and  limits  of  the   < '<  menta- 

tion Process. — The  author  mentions  that 
pumping  i  -i-  the  Hand  half  a  million. 
The  cementation  process  cannot,  I  think. 
save  any  large  proportion  of  this,  for  the 
simple  reason  that  it  can  be  economically 
used  only  where  the  exposure  i  t  the  n 

Qg  fissures  on  the  area  excavated 
undet  gt  i  iund  is  a  small  one.  A  mine  is  of 
no  value  unless  it  lias  stopes,  and  it  is 
obviously  impossible  to  seal  a  fissure  exposed 
for  hundreds  ol  feet  in  a  stope.  I  am  afraid 
Stanley  is  optimistic  in  cheer- 
ing the  Pretoria  people  with  the  suggestion 
that  the  water  in  the  dolomite  ol  the  East 
Rand  basin  will  he  conserved  in  situ  for 
them.  This  water  has  an  awkward  habit 
of  descending  into  the  stopes  of  the  mines 
below  through  the  numerous  fault  fissures 
•and  along  the  dyke  walls  that  traverse  the 
area.  The  service  tins  process  can  render 
laft  sinking  Ins  been  and  no  doubt  will 
be  of  immense  importance. 

There  are  few  underground  dams  water- 
tight, and  in  cases  where  the  amount  of 
leakage  will  justify  the  large  expense,  this 
pi  icess  lias  undoubtedly  a  large  field  for  ap- 


plication. The  advantages  and  disadvanl   g    ■ 

i   tins  method  compared  with   the  frei 
method   in   shaft    sinking   would,    no  doul  t, 
form   the    subject    -  t    an    extensive   tn  1 
Some    daia    on    this    subject    were    recent h 
published  in  the    abstract  -   ol   the   Sociei 
Journal.      In   cases   where   quicksands   with 
much    water   were   met    with   or   in   sinking 
iugb  limestone  or  dolomite  \\  here  1 
ca  res    1  r    fissures   1  ecur,    I  lie    freezing 
ei   cess    appears   to  offer  advantages.      1  I 
can   scarceh    expect   to  be  told  w  herein  the 
Francois    system    differs    from    others    using 
cement    in    \\  ater   fissures,   nor  whet  ein    tin 
pa  ents  of  the  pn  icess  lie. 

This   matter  ma\    explain   the  absence  of 
many    practical    details    of    the    working    of 
the    process    given    in    the    paper.        In    the 
article   on   "Cementation   on   the   Westonia 
field    in     West     Australia,"    quoted    b\ 
Chairman,   excellent   details   are  given,    and 
I  hope   the   article  will  be  published  in   1  he 
extracts.      The    author    does     not     tell     us 
whether  he   uses   the   diamond  drill   or   the 
rock  drill  or  both,  or  whether  the  diarrn 
of  the   holes   bored    1-    varied  or   not.     The 
t,\pe   of   hose   or   pipe    and   the   connections 
used  and   the   method  of  making  them   are 
matters   1  il    interest.     The  cost    ol    the    pi 
liminary     drilling     in     -.mum      pases     -1 
-.   ms  a  very  large  item.      With  regard  to 
Hatfield     Main     Colliery,     the     explans 
_■  1  ■■.  en  as  to  the  use  and  effect   1  if  silicate  1  I 
soda    and    sulphate    of    alumina    may    with 
profit    be   compared   with   the   claims    □ 
as  to  their  action   by  the   patentee  in    Aus- 
tralia.      It    would   seem   that    these   soluti    ns 
penetrated    win-re    an    emulsion    of    cernenl 
would   not,   and.   reacting,   sealed  the  outer 
fissures. 

The  meet  ing  then  terminated. 

Notices  and  Abstracts  of  Articles  and 
Papers 


CHEMISTRY. 

Pyrites  in  the  I'ntted  States. — "According  tn 
the  U.S.  Geological  Survey  never  before  was  sn 
much  pyrites  produced  or  imported  by  the  United 
States  as  in  1916.  The  increase  in  production  is 
to  be  attributed  mainly  to  the  greater  yield  torn 
old  mines  rather  than  to  the  opening  up  of  new 
deposits.  The  domestic  production  of  pyrites  in 
1916  was  123,556  tons,  which  is  about  30,000  tens 
more  than  in  lfll").  The  consumption  of  pyriti 
that  is,  the  domestic  production  together  with  the 
imported  nre — amounted  to  about  1,670,000  tons. 
In  addition  to  the  pyrites  ore  reported  here,  returns 
from  acid  manufactures  shew  that  577.045  tons  of 
domestic  copper-bearing  sulphide  ores,  196,404  tens 
of  foreign  copper-bearing  sulohide  ores,  531,625 
tons    of    domestic    zinc    sulphide    ores,    and    92.002 
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• 

1916  for  their  sulphui   as  well  as  for  their  metallic 

quantity    of    crude    pyrites    ore   sold 

times   the   ;> rnoimt    ..f   concentrates 

ing  that  3  lump 

$7,000  tons 

la   notable 
the   greatest    in   the 
the    industry,    being    1,244,662   t"i .■- 
Indian      Engineering,      Feb.      23,      1918,      p.      In7 
I    A    W) 

I  in        Sl'ONI  \\|..i  -        I-  HUM.       "1        '  'OA1 

nto    the    -i 
made  in  the  lasl  irs  and  the 

died    in    .i    paper    read    before   the 
Institution   of    Mining    Engineers   bj    Dr.    Baldane, 

I    the    Dom  I  I  I 

Laboratory.     They  do  not  in  any  way  upset  t! 
1 1 nt    indii 
•  Inch   maj    I"-  depended   upon  to  prevent 

Heal 

■  ■■I   coal    is   loubl    the   result   "f 

i n  d    by    the    pi 

i  .     i  •  rapidl)   as  il   is  generati       I 
a]   i  ambridge  have  Bhown  that  when  a  small 
oal    'In-'    placed    al    oi dinary 
temperature  on   the   laboratory   table    was    supplied 
•  M.  .mil  at   I  he   -  ime  i  ime   pre 
d  from  losing  any  heat,  it  burst  into  flame  with' 
\n  important   fact  in  coium 
beha>  iniii  in   the   pi 

nly  come  t..  light,  which  is  that  coal 
i    in   two  distinctly   different 

■  hemically,  e\  ol\  ing 
•   in  the  pn  Sei  ond,  it  absorbs  dxj 

without    iiiinliinati>.n    ami    without    heat,    and 
this  n  ered   from   it   by   means  "l 

pump.   .Oxygen  (also  hydrogen  and  niti 
-,   absorbed    b;  !   quantity 

lution  in  an  equal  weigh! 
■  .f   water.     The   firsl    process   is   thi 

ml   ai  counts   f 
i     firedamp    and     other    gases     in     coal 

\  not  liei    impi  rl  fact   is    iliat    tl xidation   "f 

d  i  ".il  diminishes  «  itli  time.     1 1 
first,    diminishes    greatl) 
nish   until  al 
small  as  to  be  hardly  mi 
further  hi 

aiaed  ;    ami 

coal   contains   some    particular 

dinary 

her  kinds  which  only 

idised    when    tl 

lien    intacl     i-    a    I  tight 

a  solid  pillar  i 
ami    heat     bei  ause    the  peneti  ate. 

;it  about  bj   pressure,  or  othei 
•    i  his  immunity  .  as  the 
.1  .  ausi    he  iting      I 
the   rate   al    m  i  h   de 

pend  "■  and   tii 

l    in    it    very    alowlj  pro 

■ 
amnu  have  been 

■ 

ii    ■■! 
ed    thai    the   total   quantity 

i     |.\     air    at     ten  Up    Ul 

|  in      I  i  in:;    could 


occur  only   in  vi  and 

-  never  u 
■  i   spontaneous  fires  in  cai 
In    must    of   the   other    varieties  the    total 

amount  of  oxidation  increai  y  with  rise  of 

temperature,    and    spontaneous    firing    would    occur 
easily   if  lus-  of  heal   were  prevented.     A 
mines,  in  order  thai   spontaneous  firing  may  a 

inherently    liable    to    it. 
then   it  must   be  finely  broken  in  sufficient  amount, 
there   must    be   sufficient   heat    insulation   and    i 
in n^i  be  sufficient  oxygen.     Excluding  the  first,  all 
other  conditions  are  more  nr  less  controllable,  and 

the    r*s| sibility    rests    with    the    management 

■ 
The   main   condition   thei 

'.     that     il 

must    pass   through   the   coal    in   sufficient    quantity 
irry    "ff   all   heat    up   to  combustion    point   ami 
there  must  be  no  insurati 
mass  m!  coal  has  to  be  dealt  «itli  the  conditii 
that   air  niav   be   passing   througl 
■  , nil v    in  ■  ion  :    that    the    heat 

ed  bj  o  i  idal  on    n  »       be  ■ 

■,|  ti,  the  nexl   layer  and  bo  in  each  succi 
laver  there  will   be  a   furl  ol    tempt  i 

(ill  in  time  it   will   b  I   t"  render  thi 

i  i,t.     In   a    small    mass    this    accumu 

of  heat  cannot  occur,  hence  it  is  alv  .un>i 

hatever  tlu>  quality  of  thi 
in   a    large   ma.—  ,    more   particularly   when   thi 

anv   kiml   "f   broken   coal   may 
nditions   underground 

art  ili 
cial  ventilation   is  apt   !••  carry  aloi  nuoua 

,  mi,  nt  .it  air  through  a 
which,   as   before   explained,    may.    - 

■  in  temperature  till  combustion  point   is 
.  .1      Ordinary  gob  fil 

I    in    tins    way.         A    layer    of    small    coal    and 
and    with    fn 
it,   will    seldom   heal    appreciably, 
■  urrents   in   tl  ■ 
:,i„l  ,i,,,.., ,.  it   any   heal    formed 

But  when  tl1 
ire  still   coi  hich 

along  the  layei   of  small 
coal,  cumulative  heating  "ill  al  tell 

And  it  must  be  remembered  thai  all  the 
lion    of    ii; 
In   the   i 
:.  stai  k  .if  coal  on  tl 
the  up  and  down  convection  i 
.i. .  umulate  heal  in  the  same  w  I 

■ 
in  to  a  temperatun  bul 

there   is   an   increase   «iil rease  "f  tempenti 

sub 

Dugh 

•    rence  «  itli  diffi  i  how 

much    pyrites   and     -  well 

■ 

lv    bul .     is    aboul    thi 

del    to  diminisl 
...ulil  be  '  • 

il tygen    per  il    a    fourth. 

thai   spontaneous  heating  « i1  en  if 

man 

in.il   would   rapidly  d  '     thai 
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The  practical  Lesson  t<>  be  derived  from  these  new 
flirts  is  that  all  coals  should  be  first  chemically 
examined  with  regard  to  their  tendency  to  sp 
neous  heating  and  the  method  of  working  based 
mi  such  information.  For  instance,  it'  a  coal  is 
liable  to  heating  and  also  crushes  easily  it  will  be 
unsafe  to  work  it  with  narrow  pillars  or  ribs  and 
advisable  to  protecl  supports  against  crushing; 
nlsu  where  seams  are  thick  it  will  be  advisable  to 
carry  the  main  roads  above  or  below  the  coal.  Were 
all  the  coal,  good  or  indifferent,  removed  from 
mines  there  could,  of  course,  lie  no  gob-fires,  but, 
although  the  tune  may  come  when  this  will  be 
done,  all  that  ran  be  done  at  present  is  to  make 
goaves  as  safe  as  possible  when  t'nej  contain  coal. 
For  this  purpose  the  pressure  of  ventilating  air 
should  be  kept  low,  which  means  the  provision  of 
roomy  roads;  and  the  goaves  should  l>e  left  as 
airtight  as  possible.  Any  disused  road  which 
might  serve  as  a  channel  of  access  of.  air  should  be 
stowed  tight,  the  roof  should  be  allowed  to  settle 
down    evenly    behind    an    advancing    Face,    with    a 

minimum  of   breakage  of  an_\    [   coal   left,  and   to 

this  end  all  props  should  be  withdrawn.  As  re- 
gards stacks  of  coal  it  must  be  remembered  that 
even  though  they  have  heen  left  exposed  for  a  long 
time  without  firing,  it  is  quite  possible  for  them 
to  start  firing  should  their  temperature  be  aftei 
wards  raised  from  anj  cause  "  I  S  Haldani 
Indian  Engineering,  Dec.  22,  1917,  n  348 
I    A.   W  i 


Continuous  Distillation  of  Coal  Tar.— "Ac- 
cording tu  the  (' l><ij' , rul  I'nnli  Journal,  a  commu- 
nication has  been  received  by  the  British  Patent 
i  Mine  from,  and  a  patent  granted  to,  Messrs 
Sulzer  Brothers,  of  Winterthur,  for  an  invention 
■  ng  tu  the  continuous  distillation  of  tar  in  two 
in-  more  drums  heated  from  tin-  outside  -the  tar  to 
be  distilled  passing  through  the  drums  in  succes- 
sion, while  tla-  heating  _as,--  are  guided  in  the 
opposite  direction  along  the  drums  mi  the  counter- 
Bow  principl  ■.  It  has  been  proposed  in  similar 
ratus  to  employ   two  stills,  each   with   its  own 

furnace,    and    t nnect    the    furnace    flues    by    a 

age   controlled    by   dampers;    si,   tint    tie-   gases 
from   eithei    furnace,    aftet    passing   round   the   still 

belonging   ti    that    fun -.  can   be  directed   t,,,  and 

flow  round  the  other  still   before  passing  nut   tn  the 
air.     In    the   construction    according   to   this    inven 

I however,   the  t-.v,,  distilling   wums  an-  set    in 

the   same    I, link    nf    masonry.     The    tar   is   admitted 
continuously    through    the    coils    of    a    preliminary 
heater   into   a   drum,    where    the    light   nil    and    the 
ammonia     liquot     are    evaporated    and    conveyed    t,, 
condensing    apparatus         The   tar.    deprived    of    its 
light   ml   and    ammonia   liquor,   then    flows   into   the 
see, ,n,l  drum,  in  whirl,  the  distillation  is  completed 
This    i,-    more    strongly    heated,    and    situated    at    a 
lower   level    than    the   other   drum.     The    pip,-    ,,,, 
veying    the    vapours    from    the    se  nnd    drum    leads 
t  ,  another  condensing  apparatus;  while  the  remain 
ing  pitch  escapes  continuously    through  a   pipe  close 
tu    the    part    of    the    drum    which    is    most    stri 
heated."     Indian      Engineering,      \,,\        17.       1917, 
I,     275.      r.l     A     W  ,, 


chloride  tubes,  the  bend    is  immersed   in  a   hath  at 
l"">    deg  .   and    dry    hydrogen     is    passed    through. 
Wtci    remo\  ing  I  hi    drj  ing  tubes,  t  he  coal   is  ,  nked 
in  the  ,  in  1,111   oi   I  j  drogen,  and  finally  burned   in  a 
stream    oi    oxygen    for   the   ash    determination.     As 
an  alternative,   the  combustion  tube  may   be  sealed 
to  a  tube  bent   into  two  parallel   I    s,  the  second  of 
which    is   Idled    with    class    beads.     With    this,    the 
dried  coal  is  coked  and  the  tar  and  water  absorbed 
in   the   bent   tubes,   which   are  cooled.     The   ■ 
tube    is   Ik-  1,   severed,   and    >,,   the   weight 
and    nf    tar    plus    water,    and    consequently    nf 
can    he    obtained. " — Indian    Engineering     Feb     23 
1918.,   p.    107.     (J.   A.    W.) 


Coal  Analysis. — " A  new    procedure  is  suggested 

for    the    analysis   nf    coal    in    which    the    moisture, 

and  ash  ale  estimated   -Mil,  id,-  same  weight 

,,f    coal    in    tile    same   apparatus     a    bent,    hard    r;lass 
tube    I'  duel;  '    shaped,         1  -  .  ,1     ll -ullMl  en    of    Is 

hue    tin-    tube    is    connected    t,,    weighed    calcium 


METALLURGY 

1  ><■'    Tri  m  ai  \  i    vi    \Y (  'aps        '  rin    oxidised 

gold  ore  of  the  White  Cap-  nniie.  at  Manhattan, 
Sfev.,  changed  at  150  ft.  tn  a  refractorj  sulphide 
containing  stibnite  and  realgar  as  well  as,  iron  and 
manganese.  The  new  treatment  plan  is  a  carefullj 
controlled  roast  followed  bj  leaching  with  dilute, 
neutral  cyanide  solution  A  90%  extraction  is  in- 
dicated at  a  total  milling  <  ost   oi    -_■   pet    I    ,, 

The  mining  town  of  Manhattan,  Nev.,  has 
recently  come  into  prominence  through  the  dis- 
covery of  high-grade  gold  ore  in  the  White  i  li- 
mine.     Manhattan     is    45    miles    north    of    T pah, 

'he  st   railroad  point .  ami  was  one  of  the  early 

southern      Nevada      '1 in      camps'         The      capital 

interested  was  chiefly  from  San  Francisco,  and 
when  the  1906  disaster  occurred,  the  Manhattan 
I,, ,, an  collapsed. 

Oxidized  gold  ore  outcropped  mi  the  White  caps 
property  and  was  followed  by  an  inclined  shall  to 
a  vertical  depth  of  200  ft.  The  ore  was  treated  in 
a  lneal  mill.  At  the  150  ft.  depth,  the  water  led 
was    reached    and    the    ore    changed    tu    a    sulphide 

which    was    refractory    tu    amalgamati r    direct 

cyanide  treatment.  In  1912  a  group  nf  Tonopah 
men  leased  the  property  and  erected  a  mil!  ami 
cyanide  plant  of  7.~i  ton  daily  capacity.  By  the 
time  the  lease  expired,  all  the  available  oxidized 
ure  had  been  worked  out.  Operations  on  company 
account  were  then  resumed,  and  shipments  were 
made  of  high-grade  sulphide  ore.  However,  as  this 
was  limited  in  quantity,  and  there  was  no  met  hud 
of  treating  the  lower-grade  sulphide  ore,  the  mine 
was  shut  down.  During  this  period  a  new,  two 
compartment  vertical  shaft  was  raised  tu  the  sur- 
face Total  production  from  these  operations,  ex 
elusive  of  me  ,,n  dumps  from  recent  development. 
was  pi. '.inn  tons,  assaying  $19.14  per  ton  in  gold, 
and  amounting  t,,  $381,053   in  terms  of  gross  value. 

In  dune.  1915,  the  White  Caps  Mining  Co.  was 
incorporated  and  took  over  all  nf  the  assets  of  the 
,,ld  Dexter-White  Caps  Mining  < ',,  The  new  com- 
pany began  active  work  on  the  White  (aps  pro- 
perty,    and     a     process    was    developed     for    treating 

the   sulphid ■■      It    was   found    that    by    roasting 

the  ure  within  certain  degrees  of  temperature  the 
roasted  product  could  be  readily  cyanided,  and  a 
_  iod  extraction  obtained  with  a  fairly  low  cyanide 
consnmpti,  ,n 

In   February,   1916,  work   was  started  sinking  the 

•it  I,    1 1     shaft'    tu     the     300     ft.     level.       By     AugUSt     of 

the  same  year  the  two  main  oresl ts  had  "been  cut 

mi  tin,  level  Sinking  was  again  resumed  and  the 
shaft  sunk  to  the  425  ft  level  on  win,  I,  t  lie  ore 
was  cut  in  April.  1917.  Tie-  ore  occurs  in  a  bed 
,,f  limestone  from  20  tn  ](iu  ft.  thick,  the  limestone 
being  cut  by  numerous  faults  into  blocks  up  to 
200  ll    long      Onlj   two  of  tin-.-,    havi    been  explored 
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to  date,  and  in  them  hai 

.in  width  of  18  ft.     It   is  ililli 
i  ult   accurately  but 

|.l|'     t. 

n  estimated 
.,il  will  be  used  as  fuel  for  tl 

■'./    Flltilt       I II,  ii.  pi      In    '/'.■ 

delay  in  the  development  "f  the  mini 
mineralogii  al    <  ■  .n u 
the  deposil   and  i  onsequenl    dimi  nil 

n  in  which 
1  i    ton    mill 

:     .III    rlllll 

plant  'I    M  filing    <  'o. 

i  he  White  '  laps  and 
Manhattan    propertie  l  mil  ■  ated 

i    ■     during  which  I 

btained,      \>   alreadj 
.  . 

nth  "i  aboul    I  10  ft.     Win  • 
poinl   was  reach'  d  found  that  an 

nf   ii'.  er  imple 

cyanide   treatment,   and   sequently    the   mill    was 

opera)  n  June,   1913 

lowed    a    pi  i  iod    du 
made  i  method  ol  I 

ni'_'   these   base  ores.     Samples  to  metal 

results 
of  their  tests   were  apparently  unsati 
tin-  i. \uli/i'il  mi'  i  mii I, I  be  readih  treated  bj  cyanide 

lea   of   .i    pi  ■  In ii  .    ■■    nli.  ii'.-    roasl    - 

■  if   the   In   I  However, 

nf  conditions   which   will   I"-  explained   later,   these 
failures       In  Jul  I  took 

of  the  White  Caps   mim 
'  mental     ■■•  in,     whii  Ii 

led 
in 

Cr'rudi     H'/ 
Chemical     Analysis 
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32  IS 

with 
a    fine-grained    black    mineral    which    has 
idenl  ■     telluriui 

and-try  '    i  attacking 

roblem,  unl 
I    a   more 

.  and  the 
follow  rig  1:1  Lotal  ii  n 

with  ils,    with    and    without    prelin 

sulphidizin) 

could  be  readily  floated,  but  the  gold  content  of  the 

■ 

ing  :  ive    similar    results  j 

'iru.1l4a1n.1t1.. ii   gave  low  extraction,   with   foulii 

the  1 I  In'  follow  in.  ■  ■■  mi 

S  mple    ■  yanide    treatment, 
with  various  amounts  of  cyanide,   alkali   and   lead 
the  bromocyanide  process;  preliminary  treat 
mints    will  'liiirn 

thiosulphate,  cuprous  thiosulphate  and  Bodium  snl 
phite ;    thi     sodium-sulphide    treatment    of    cj 

'it     of     flotation     tailing  ; 
.mil  aluminium-caustii    soda   desulphurizing,   follow 
cyanide  treatment. 

1 
t In.    t'llln"  are   drawn       (1) 

•■  it  cann 

■    i     i.\      .  \alililr     ■ 

and  antimony  sulpl 

Dotal 11    bj    preliminary    treatment   with  alkaline 

sulphide  :  .il    is    probably 

the  sulphide,  nor  conibim 
both   gravit)    1  were   un 

ible  thai  the  gold  is  ■  om 
bined   with  tl"-  manganese,  Inn 
data  at  presenl   to  warrant  any  definite  conclusion; 
(ii  it  is  known  that  arsenii    and  antimon)  sulphides 
and  manganese  compounds  are  all.  undei 
ditioi  .'nun!   and 

•i_-    is   the   common    method   of    handling 

The  call 

a  i,  11..  t  ;i..n   .'ii 

' '        1 

iv  sulphidi        Vdditi f 

1       r  1 1  !«■  1  it   with 

■  I  tin igl 

by  cyanide  treatment 

mmercially    feasible.     •  hli  1 
■ 

Inn. 

ami  the   follow  1114  1  "inlit  iol 

low     lii'ln" 

ol   BOO     I    .   Init  at   tins  point   tl 
rapid,   ami 

i  .1  ion  did  nut  take  |" 

mils  rabbi 

iii.l- 

to  oxii  •    in  six  I 

treatment 

uf    the    above    1.  -1    lov  ered    tl      exl     rtion 

Mm 

control    ■■  [most    un 

It  nd    that    stibniti  {htly 

soluble  in  a  pure  dilute  1  yiiuidi 
soluble  in  tit  In-, 
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bj   keeping  the  temperature  below  I050c   F     tl 
composition   point   of  calcium  carboi 
tion  of  caustic  lime  could  be  avoid 

be    p  o    treat    th wit]  illy   a 

neutral   cy;  ul  ion,   »  hii  h   would   not 

the    antimony    sulphide      The    ore    was,    i  hi  i  - 

givei  hi'  roast   under  the  ab   re  ci  nd 

and  agitated   in  a   neutral  2  lb.  cyanide  solution  for 

one    houi        \.v    exl  raction    o)    90        ■   tli 

•  nnsumpt  ion  of  less  than  4  lb.   was  I 

Leaching  tests    vere  next   tried  on  the  same  type 
t    i  alcines,   and    it    was    found   that 
same    extraction    could    bi 

four-mesh   product   foi    15  hours.     A   series  oi   tests, 
re-using   the   same  solution   after  zinc  precipita 

i!  no  fouling  of  the  solution  and  no  difficulties 
in  precipil  D  t   calcium  sul- 

formed    during    tl ist,    the    slime    settles 

dly    without    the    use   of    lime. 

From    roasting    tests    made    on    tlie    ore    bv     the 
Wedge  Mechanical   Furnace  Co.,  it  is  estimated  that 
the  fuel-oil  consumption  will  be  less  than    I 
per   ton.     On   this   ba  otal   milling   cos*,    in 

eluding   crushing,    roasting    and    cyaniding,    will    lc 
approximately    $2    per   tun.     The   extraction    • 
lie  about  90  ...     1    take  this  opportunity   in  acknow 
leilge    the    valuable    assistance    rendered    bv    1).    B 
Bradner,    whose   untiring   work   developed    tla     data 
from    vhich  a  solution  of  the  metallurgical  problem 
of     the     White     I     i  re     Mas    possible." — .1      li. 

Kirchen.-    Engineering   and   Mining   Journal,    _\n\ 
24,   1917  .   p.   Mi'-      I  II     A     W.) 


MINING. 

I   OMTARATIVE      VALUES      OF      RoCK      DRILLS  "  In 

the  selecti t   a   hammer  drill,  the  essential  points 

in  be  considered  are  its  drilling  performance  and 
its  resistance  to  wear  ami  tear.  With  regard  to  the 
the  former,  it  is  a  mistake  to  attach  undue  import- 
ance to  the  consumption  of  air  alone,  which,  in  it- 
self, signifies  nothing.  It  is  not  unusual  to  hear 
of  cases  ".here,  with  a  compressor  of  20  cub 

i  j  .    prefei  given    to    a    hammer    drill 

which    consumes    1    cub.    meter    per    unit    over    one 

miner     lj     ter,     because    the    former     is 

considered  more  in  accordance  with  the  capacity  of 
i  he    ompi  essor. 

On  il ther  hand,  to  judge  solely  by  the  drilling 

d    is  another  error  to  be   avoided,  even    if   thai 

ort  ionate   to   I  he   i  onsumpl f   air. 

For  instau.  e.  a  hammer  X  has  a  drilling  peed  oi 
20  cm.  per  minute,  and  mother  hammer  Y  will 
ih  ill  at  the  rate  of  27cm.  for  the  same  time.  The 
conclusion  generally  drawn  will  be  that  Y  is  the 
better  tool,  because.  t'i  get  a  performance  equal  to 
that  fit'  X.  it  would  suffice  at  first  to  drill  at  the 
ute  :  therefore  at  27  i  m 
it  is  mpei  and  each  cubic  meter  will  givi  a  per 
formance  8       higher  with   Y   than   X. 

This   reasoning,   though    I ider  than   the   pri    ed 

ing,  lines  not  take  into  account  all  the  factors  that 
_n  to  determine  the  actual  comparative  value  i 
hammers.      Admitted   thai    this  speed   max    be 

tained   for   the   first    three   minutes,   will   it   tinue 

for   the    tine,,    i  Will    not    the 

us   of    the    t  wo    hammei  a    be    m->  ersed  '.'     And 
how  will  they  stand   with   regard  to  their  respective 
working  returns  at   the  end  of  the  first  hour,  d; 
shift  ''.      It    may    nal  urally    be    asked    how    sui  b    an 
1 1 '    ul  n  it  \    in  movement  and  pet  foi  mam  i 

where    t  he    c lit  ions    are    perfei  tlj     • al 

answer   is   simple     namely,   that    the   dailj    perform 
lit  of  the  hammer  ai 


the   e  vhich    the    vibrations   ami  shoi 

affei  t    tl perator. 

In  drillii  i  nward  light 

•  t    ' ]  E  no  coi  e,  a  hea\  i 

being    an    advantage,    if    anything;    but  in    drilling 

on    tin     le\  el  oi    al    a  i  ei  tain    ingle,    in  whii  1 

ii    of    I  lie    hammer    has    to   be  i  holly 

idd 
is    a  and     spe  n     the 

'  s  output. 

)    handling,   in  other   words,   the   i e  oi 

Freedom    from    vibration,    is   therefore    oi 

'iisi.l,-i  atinn.    tl  i  of    the    hai 

"4   to   a      n,  :,:„,, n.   even"  though    he 

tned   to  I  he   u  e  oi    sui  h  tools 

As  a   furl  her  illnstrat  ion,  take   the  casi     if  threi 

\.   Y,   '/.  :    X.  as  alien. I\    stated,  drilling 

at  the  rate  oi   20  cm.  a  minute,  weighs,  say.  30  lb., 

and    sets    up    fairly    strong    vibrations;    whilst     V 

27  cm.,  will  turn  the  scale  at   32  lb.   and  pro 

duce    verj    heavj    vibrations.     '/..    which    is   a    light 

hammi  h  ng    26    lb        I  25      m     per 

minute    at    the    start,    and    consumes,    perhaps,    U 

cub.    meters   of    air.      It    would    the]  ifore    appear    to 

be   inferior   to   i1  two;    but    throughout    the 

da;     its   initial    rate   of   25   cm.    will    not    fall    below 

20     in  .     i  heiea-   i  hat    oi    Y    will    be   reduced    to  an 

i  rage  of   12  cm.,  and  that  of  X   to  an  average  of 

13   cm.    at    the    most.      Which    hammer   of    the    i1 

is  the  most  economical  is  apparent.  Assuming  7 
h.p.  per  in l.i-  metei  of  air  at  10  cm.  per  h.p.  hour, 
X  will  have  cost,  in  ten  hours,  7  fr.  for  drilling 
18  meters,  which  is  equal  to  9  c.  per  meter.  With 
Y.  the  cost  will  be  3  .5  Er.  for  72  meters,  or  li'lo 
pel  meter  With  /..  10'50  fr.  for  120  meters. 
or  su  c.  per  metei 

In  comparing  \  and  X.  where  the  difference  in 
cost  is  scarcely  appreciable,  it  must  not  be  for 
gotten  that  the  lineai  drilling  power  of  '/.  will  be 
50  higher  than  those  of  X  And,  besides  the  \  . 
pier  meter  represents  on  120  meters,  a  saving  oi 
10  pei  daj  to  be  added  to  the  saving  in  wages, 
which  amounts  to  34  as  tin  operator  will  be  able 
to  do   one-third   more   work.     Putting  the    vagi      al 

6    fr.    per    day,    then    the    saving    will    at it    to 

T-W    fr     pei    .la\     or,    say,    60    fr.    pei    th ;    so 

that    with    ten    hammer    drills    there    would    be    an 
advant  ige  oi    600    Ei .    per   mont  h,   oi    oi  ei    7. nun   fr 
.'  280    pi  i    annum. 

Another  important  factor  in  deciding  the  econo- 
mic value  of  a  hammer  is  the  yearly  cost  of  repairs 
and  the  length  of  time  it  is  out  of  us.-  for  that 
purpose.  In  this  respect  the  figures  will  vary  with 
the  make  of  hammer.  Suppose,  for  instance,  X  or 
>  eai  h  -  osl  1 00  Ft  a  year,  and  '/..  of  superior 
manufacture,  only  20  fr.  for  the  firsl  year's  n 
This  difference  of  80  fr.  is  far  Erom  representing 
the  tota  effected  by  the  use  of  '/■  in  prefer 

nine   to  tl thers,   foi    X   oi    Y   will  also   have  had 

to    lie    idle    I  >r   about    6 i  e    da  i  s,    if    not    re,    for 

repairs  ami    new    parts   every    month.       If    we   assume 

following  the  same  proportion   as   in   the  cost 

of    repair,    '/.        il   be   in   hospital   only   one  day    per 

month,  it   will  have  done  four  days'  extra   work   on 

nie.      Now,  a   7  fr.   per  day,  X   will 
35   fr,    p.i    month    in   idle   nine  as  against    10"50   fr. 

case  of   V.  :    a   ililf E  about   25   fr.   per 

month,  or  300  fr.    per   .ear.   in   favour  of  the  latter. 
Thus,  taking  all  the  items  into  account,  the  use  of 

ild   save  380   fi .    per  year   ii oi     «  ith 

ompared   with   Y  "     /'.■/...  ,/.  .< 
'  'Mil  .  .  ,    Nov.    2,    191" 
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displacemei  umP 

known  to  all  mining  men,  but 

■  i  in  i 

them  bo  thai   thej    will  work  properly.     It     -  hoped 

that   ll l   be   helpful. 

elements   of  tl  two 

d    with  a   pipe  al    the   b  .-•    and 
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hirh 
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calculated.     With  this  ty] f   meter,   vats  of  any 

be   used. 

I  I  ■■    all    .  lit'  I  1 1 1 _;    till 

pressure.        A   red         _     alve    is    needed.        1    have 
many   kinds  and   the   mosl    sati  me   is 

• paratively    inexpei  ■  It     is    made    h. 

Westinghouse    Ui    l-  ind   is  known  as  the 

s    i    .  ernor.       The  prii  e   is  $21         It 

should   !"■   fitted   with  a   hand  wheel   bo  thai    it   may 

asily         li    should    b 
shown    in    I  (All    refei i  ni  es    will 

I.    unless    othi  rwise 

iuld    not    bi  'I    t.i   a    vat    bet 

nuously   exhausts   aii    t..   the   atmo 

i     /    should    be    placed    on    tin- 

Feeding  verj    thin  "il  to  the  valve. 

fl  passing    the    reducing-valve,    must 
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-  in  sigh!  on  the  glass  h.     Now  draw  can 
until  an  even  number  of  cubic   feet    is  reached   and 
mark    point    on    the    ^'lass    /;.      When    the    water    in 
vat    II.    rises    from    the    lower    mark    to    the    hi; 
the   measured   volume  of   air   has   heen   displaced. 
To  obviate  the  necessity  for  watching  the  ga 
ses   I    have  arranged    f  r    i    bell   to   ring  at   the 
two  critical  points.     It  is  done  by  fitting  up  spark 
plugs  i    contact    is   in, oil'   between    the   vat 

the  sparking  point  of  the  plug  bj  means  of  a 
principle  is  shown  in  Fig.  11.  An 
Bat+sry 

i   I  • — v  >nr/fcr> 


Stop  for 

Float 


^         Tar>h 


Fin.    II.— Contact    Plug. 

ordinary  automobile-plug  fitted  with  a  float  is 
tapped  in  at  i.  A  plug  built  as  shown  in  the 
drawing  is  placed  at  /■.  The  plug  is  so  constructed 
that    the    point    of    ringing    can    he    controlled    by 

screwing  the  centre  point   m  or  out.     The  plug  I:  is 
placed  on  a   line  with  the  mark  on  the  gauge-glass 
A  water-glass  should  he  placed  opposite  the  ph  . 
lown. 

To  put  the  apparatus  in  working  order  the  water 
is  run  up  in  vat  I.  until  the  bell  rings.  The  gate- 
valve  is  closed  and  the  water  in  v. it  II.  is  brought 
to  the  lower  mark.  The  irate-valve  is  then  opened 
and  the  water  is  forced  to  the  upper  mark.  The 
gate-valve  is  again  closed  and  the  spark-plug  1; 
adjusted  by  turning  the  nut  />  (Fig.  II.)  until  the 
bell   rings  at   this   point.     Thus  seen   that    be- 

tween two  ringings  of  the  bell  the  measured  volume 
of  air  has  flowed  out.  The  time  is  taken  with  a 
stop-watch. 

To  test  a  drill,  connect  the  hose  at  1  and  start 
the  drill  running.  Run  water  into  vat  I.  until  the 
bell  rings.  Throw  the  valves  and  while  the  water 
is  falling  to  the  level  of  the  spark-plug  r  adjust 
tic-  reducing  valve.  Start  the  stop-watch  when  the 
bell  stops  ringing  a  d  stop  it  when  the  bell  starts 
by  contact  being  made  at  /.*.  To  hold  the 
milt  the  reducing  valve  must  he 
changed  ghtl  owing  to  the  small  changi 
hydraulic  head  on  the  air.  A  run  of  any  duration 
may  he  made  by  throwing  the  valves  at  each  ring- 
ing of  the  hell   and   keepm.    n,t    of  the   number 

of    throws. 

volume  between  marks  on  vat   II.  should   be 
about    Hi   or    18   cub.    ft.    for   ordinary    drill-tes 
Means    should    he    provided    to    exhaust    the    air    in 

the    vats    to    the    atmospheric    pressure    if    

In  the  vats  shown  in  the  drawing  it  is  accom 
plished  by  a  three  way  valve  at  «-.  Chart;  may  he 
plotted  for  different  gauge-pressures  with  time  in 
I-  between  bells,  against  ir^e  air  per  minute." 
Walteb  S.  Weeks. — Mining  and  Scientific  /'o--. 
lie..    13,   1917,  p.   855.      IH.'H.   A.) 
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X  Products    v\i>   com.    Si  ppi  res         \< 

statement    has    recently    been    made    by 
Ministry  of  Munitions  with  regard   to  the 
by   the    Nitrogen    I  'rodui  I  I    the 

Munitions  Inventions  Department  The  qui 
which  have  been  under  investigation  bj  thai 
hav(  not    only   in   ri 

t0        ti ! 

relation  to  the  future  of  agriculture  in  this  countrv, 
and  indeed  throughout  the  world.  Main  will 
remen  ilarming   statements  of   that    veteran 

chemist.  Sir  William  Crookes,  in  1898.  H- 
dieted    as] 

•■11,  y    in    fertilisers.         \i    thai 
practically    only    two    soul  i  es    of   nil 
Users  suitable   foi    agricultural    use   was   mini., 
viz..    Chili    saltpetre   and    ammonium    sulphate.     In 
1913,   the   world's  consumption   of   Chili    nitrati 
■Ji   million   tons,   and   of   ammonium   sulphate  about 
lj  million  ton-,  and  the  requirements  are  incr< 
by     100%     every    decade.         It     is     not     surp 
therefore,    that    attention    has    been    given    to    the 
bility     »i     increasing     tin-    supply    from 

Sir    William    Crookes    himself    turned    Ins 
attention  to  the   problem  of   nitrogen   fixation 
the  air:    hut.  as  the  Ministry  of  Munitions  rem 
us.   it    was   left    to  other   countries   to   follow   up   Ins 
idea.       In    this     country    nothing    was    done    bl 
the  recovery  of  ammonia  as  by-product   of  coal' dis- 
tillation   at    gas    works,    and    at    a    relatively    small 
numbei    1  t    coke   o\eiis.     To   some   extent    I 
of    enterprise    may    perhaps    be    attributed    to    the 

pic\  alent    belief  that    fixal  01    ol    at spherii 

gen  could  only  he  commercially  profitable  where  an 
abundance  of  cheap  water  po  vei  1-  available,  and 
it  was  in  countries  like  Norway  where  the  practical 
development  of  tin-  idea  was  expected  to  he  alone 
possible.  Electric  arc  processes,  such  as  those  of 
Birkeland — Eyde  and  the  calcium  cyanamide  pro- 
accordingly  were  at  first  exploited  in  Norway 
hut  suffered  from  the  enormous  consumption  of 
power   involved.      Thus   the    Birkeland-Eyd 

ined  28'3  kw.  of  energy  pei 
fixed,    and    even    the    more    economical    cyanamide 
consumed   11  0  kw. 

In  the  meantime  the  Herman  chemists  were  turn 
ing   their  attention    to   the    discovery   of   a    workable 
--   of    producing    nitrates    which    would    he    in- 
dependent of  water  power.      Amongst  these  we  may 
first   mention   the   Ostwald   method   of  oxidising   am 
monia  by  catalytic  ageni  ies.     This  process   is   | 

interesting  because   it   is  possibly  applicable 
to   the   production  of    nitric  acid   from   the  ammonia 
produced     in     gas    works    and    by-products 
plants. 

The     Nitrogen     Products    Committee    has     given 
attention   to   tie-   question   of  ammonia   0: 
tion,    and    as   a   result    several    large   chemical    works 
in    this   country   are    using    tins   method    to   take    the 

I I    1  lie    nil  re    pots    used    in    the   manufacture  of 

sulphuric  acnl     These   nitre   pots  consumed  annually 
about     Is. lino    t,,ns    of    Ihih    saltpetre,    and     in    I 

1  mes  of  tonnage  scarcity  the  saving  of  th 

1-     in    appreciable    advantage.       The    cost    of    the 

M  process  is  given  as  £'_'  10s  per  ton  of  pure 
nitric  acid,  which  includes  17s.  6d.  for  the  cost  'if 
liberating  ammonia  from  cyanamide — an  expense 
which    would    presumably    he    -iced    in    tie 

the  ammonia   is  directly    produced   from 
retorts  or  coke  ovens.     We  have,  however,  .-till   to 
learn  whether  this  process  will  become  commercially 

ible    hi    '  oke  o\  en    pi  actice. 
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